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THE SMOKE QUESTION IN LONDON. 


Sm W. B. Ricumonp and a few faddists, with no 
responsibilities in the industrial world, who have been 
meeting at No. 6, Onslow Gardens, to call for a more 
rigid enforcement of the Smoke Acts, do not have to 
get their living by any business involving the use of coal. 
It is consequently an easy matter to get up in a Wert-End 
room and talk cheap philanthropy at the expense of hard 
working men. It is all very well, too, for others like 
Sir Jno. Brunner, who, exercising a huge monopoly on 
some cheap waste ground at Northwich, can easily afford to 
cover acres of ground with boilers, and keep his combustion 
rates at a low figure. 

Sir Harry Poland contents himself with a bold statement, 
which he doubtless himself considers to be true, that London 
is worse than a third-rate provincial town. Lord Midleton 
takes up a prophetic vein, and wants future buildings not 
to emit smoke when science will step in, &c., &c. “ That 
blessed leader” Mr, Ruskin, to quote Sir W. B. Richmond’s 
own description, writes in his usual denunciatory style 
of that villain smoke, and the prime mover in this agitation 
thinks it encouraging to go on under his blessing. It is 
exceedingly kind of all these, no doubt, well-intentioned 
gentlemen, who know so little of the difficulties of manu- 
facturers in London, to seek to harass them by ill-considered 
legislation. No one hates smoke more than we do ourselves, 
and we are by no means of opinion that everything has been 
done that can be done to diminish smoke. The fear of 
unreasonable smoke prosecution has been, more than any- 
thing else, responsible for the weak determination to use 
only smokeless Welsh coal. This course has had a double 
efféct. It has raised the price of Welsh coal, promoted 
the Welsh coal strike, and brought London to its 
present pass of having very many boilers which are only fit 
to burn smokeless coal. If smoke prevention laws were 
enforced in a more rational manner, there would be some 
possibility of large fuel users experimenting with the means 
of perfecting their furnaces. Without doubt the smoke 
abatement question is important, and is worthy of fair con- 
sideration. Smoke inspection should be in the hands and 
under the control of gentlemen of scientific and practical 
attainments, who are capable of forming correct opinions 
upon the efforts put forward to cure the evil, and who 
can give sound advice on combustion. Equally important 
with smoke prevention is that of our national resources ; 
our English coal is chiefly bituminous, and it is simply folly 
to cut off the use of the chief supply of coal from one-sixth 
of the people of the country. Yet this is the course 
advocated by drawing room faddists. That Sir W. Rich- 
mond does not realise the task he has undertaken is very 
evident, for he talks of the appointment of a person as 
smoke inspector. We would advise an engineer and 


gentleman who, whether well or ill paid, would not be open 
to bribery, which seems to be Sir W. Richmond’s chief or 
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only reason for proposing gool pay. Sir W. Richmond, and 
his numerous and wealthy associates would be far better 
employed in promoting some means of electrical power 
transmission whereby London power users could buy energy 
manufactured miles away. 

The principal producer of smoke in London is, however, 
the domestic fireplace. Our contemporary, the Engineer, 
does not seem to think that there is much smoke from domestic 
fires though, all the same, gas is advocated. The Engineer, 
however, appreciates the sentiment in favour of the open 
fire and bituminous coal, and scouts arguments deduced 
from practice in Rassia, New York, or Berlin. 
We English do not require these foreign methods, 
chiefly because of the Gulf Stream’s kindly consideration 
for these islands. Indeed, if we could all have hot air 
warming we should like an open fire in addition. We do 
not, however, agree with the Hngineer that bituminous fuel 
cannot be burned smokelessly at higher rates than 8 or 
10 lbs. per square foot per hour, and only then at an un- 
economical rate. The classic Wigan coal trials proved quite 
the contrary, both in the rate of combustion and the evapo- 
rative efficiency. The Engineer states deliberately that no 
satisfactory means of burning bituminous fuel has ever been 
invented. This is too stringent. It may be difficult to 
obtain smokeless combustion, but it can be, and is done, with 
economy and efficiency, and would have been better and 
oftener done but for the methods of ignorant smoke 
inspectors, who have frequently not only threatened steam 
users with prosecutions during the process of experiment, 
but have actually carried the matter into Court. Au experi- 
ment has proved a failure, for example, and for the rest of 
the day or week the output of smoke has been increased. 
This is not allowed for by the inspector, yet it is obviously 
impossible to attain success with every trial. 

We have repeatedly advocated the policy of allowing com- 
bustion to become more perfect before absorbing so much 
heat from the furnace. The too rapid cooling of furnace 
products is responsible for smoke, and defeats the best 
efforts at air admixture and suitable draught. Lancashire 
boilers have the furnace well arranged for smokeless com- 
bustion, so far as mere form is concerned, but their furnaces 
are water cooled at a vital part. Water-tube boilers are 
often better in the latter respect, but are usually wrongly 
arranged inthe former. The very varying rate of work at 
an electric light station is doubtless responsible for the 
trouble the electric light companies have been recently find- 
ing on the smoke account. The forcing of fires to get over 
the load curve peak with a reasonable fire grate area for all 
the other 23 hours or more of the day, is, we admit, a 
serious difficulty. It is got over usually by a 24 hours’ use 
of Welsh coal. It might be worth while to consider the 
employment of Welsh coal for one hour with more forced 
draught, and the use of cheaper bituminous fuel for the re- 
mainder of the day. An ideal system of working a station 
over a peak is to have boilers of large water capacity at the 
feed level; to fill up the gauge glass to a maximum ready 
for the rise of the load curve; to check or stop the feed 
during the heavy period, and even call on the economiser 
for steam for a few minutes. Then, as the push slackens 
off, there is a low water level to be filled up, and 
an economiser of cooler water to absorb the surplus heat 
from the yet active fires as the load curve is returning to 
normal. So far, electrical engineers have chosen the exactly 
opposite system; they have - selected boilers of small 
water capacity, which myst be water fed through, or nearly 


through, the times of heaviest load; they have avoided the 
hot water reserve for the economiser, and have struggled 
through with a hand-to-mouth policy, which turns steam 
into the engines which has been produced by almost the 
previous shovel of coal. Vexatious interference from the 
dilettante of a West-End drawing-room will hinder the good 
work; let us have interference, but let it be rather from 
the engineers of a mutual association of steam users. It is 
from such mutual action that boiler explosions in England 
are less than in any other country, and that boiler making 
stands on a higher plane. 

The smoke and combustion question would equally be best 
dealt with in a similar manner, under the guidance of some 
energetic engineer of practical experience and a sufficiently 
scientific and broad knowledge. 


Dr. CurEx’s paper on the longitudinal 
vibrations of solid and hollow cylinders 
was read without discussion. Considering 
the wide range of application of his theorems, it is remark- 
able that his work should be received without comment ; 
this circumstance suggests how convincing are his proofs, 
and how thorough is his grasp of this recondite subject. 
Most of us are content to take it for granted that the 
frequency of longitudinal vibrations for a thin rod is given 
by a simple expression involving nothing more complicated 
than the square root of the ratio of Young’s modulus, to the 
density of the material. This expression is right enough 
for a long, thin, straight, homogeneous rod ; but it does not 
hold for conditions outside that ideal case. When thickness 
is considered, it becomes necessary to take account of the 
fact that for every extension in the direction of the length 
there are stresses in the direction of the width, and the 
statement that higher harmonics are exact multiples of 
the fundamental frequency now fails, When want of homo- 
geneity is also taken into account, together with the form 
and solidity of the vibrating body, and its surface conditions, 
the expression for frequency becomes far more complicated. 
Dr. Chree’s paper is an investigation in detail of the general 
case. His work will no doubt be found to have an im- 
soon bearing upon alternate current theory; for the 
ormu's relating to acoustics, alternate currents, and 
crank-shafts, have generally something in common. In- 
cidentally he shows how the physical significance of a 
mathematical expansion is sometimes rained by the 
whittling down of terms in the series, all for the doubtful 
advantage of simplicity ; his remarks should be regarded 
as a caution by those who follow short-cuts unthinkingly. 
The second paper, by Dr. Young and Mr. Rose-Inner, is really 
a continuation of a study of Watt’s indicator curves, in 
special cases, #.¢., for certain liquids obtained by the dis- 
tillation of American petroleum. The particular substance 
now considerd is normal pentane, this, if we remember 
rightly, is the illuminant adopted for burning in the standard 
“pentane” photometric lamp. Dr. Young has succeeded in 
obtaining pure normal pentane by the use of an ingenious 
form of fractional distillation apparatus. So far as we 
know, this is the first time that pure normal pentane has 
been produced in tangible quantities ; we should therefore 
like to see a comparison of its value as an illuminant, with 
the “ pentane” hitherto used in standard lamps. This pure 
normal pentane might turn ont to be the most constant of 
all petroleum illuminants. Mr. Lehfeldt’s suggestion of a 
curve-tracer is a good, but not altogether a new, one; 
he will probably find that the idea has been worked out in 
the Zeitschrift fiir Instrumentenkunde. The expense of 
such a machine would not be prohibitive if card-board 
scales were used; these would have less percentage error 
than the experimental divergences in Dr. Young’s results, 
and plotting would be much simplified. Squared paper 
leaves much to be desired, but its defects are in most cases 
expiated by the circumstance that with it interpolation is 
easy and obvious. There are instruments which are 
instructive, but a nuisance, 
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A NEW CIRCUIT BREAKER, 


THE circuit breaker illustrated in the accompanying cut has 
many unique features. It is a double-pole device, having 
two blades which can fly out independently or simultaneously. 
The advantage of this arrangement, says the American 
Electrician, is that a short circuit cannot be thrown on the 
line without the interposition of a breaking device. One 
blade is thrown in at a time, and if a short circuit exists the 
first blade will be thrown out when the last is thrown in. 
The two cannot be thrown in at once, except by deliberate 
intent. Each blade has a separate latch and catch which 
acts on a roller principle, reducing the friction to a mipi- 
mum. The hinged joint at the base of the blades carries on 
its ve a nut which is connected by an arm to the blade 
iteelf. The closing of the blade compresses the clips of the 
hinge posts and improves the contact. It can be adjusted 
to any desired degree, and can be set to a preseure of 


1,000 Ibs. to the :quare inch if necessary. This makes the 
hinge posts even a better electrical joint than an inde- 
pendent jack-knife contact. The circuit breaker is eqaipped 
with a new style carbon break of liberal capacity, and so 
adjusted that the copper contacts separate over an inch 
before the carbons, which therefore take the entire arc. 
This effectually prevents burning of the clips. The sole- 
noid is wound with two coils. They are formed of bare 
copper, and are carefully insulated between turns. The 
outer surface of the coil is turned and polished and presents 
a very fine appearance. The conducting parts of the circuit 
breaker are calculated on a basis of 750 amperes to the 
equare inch. The range of adjustment of this instrument is 
from 100 to 400 amperes, and the normal capacity is 200 
amperes. This circuit breaker is also made with under-load 
attachment. It is carefully calibrated, and said to be as 
reliable as any amperemeter on the market. Its installation 
on the switchboard is very convenient. Seven holes are all 
that are required to hold the circuit breaker in place on the 
board. These instruments have been used with great satis- 
faction on some of the largest installations in New York 
City. They are manufactured by F. A. LaRoche & Co., of 
oe City, and are known as the “ Victor” circuit 
reakers. 


THE SWINBURNE SULPHIDE ORE PROCESS. 


WE have received from Mr. James Swinburne a small budget 
of papers relating to the Phoenix Process (Parent) Company, 
Limited, a company which is being promoted with a capital 
of £50,000 in £1 shares, The objects of this company as 
set forth in the advance is, tio are :— 

1, To purchase the Swinburne patents relating to the 
treatment of sulphide ores, 


‘2. To procure the assistance of Mr. E. A. Ashcroft, late 
of the Sulphide Corporation, Limited, . 

8. To erect an experimental plant for trial of the Swinburne 
process upon an industrial scale. ~ 

4. To vend, lease, or otherwise dispose of, the Swinburne 
process, if proved an industrial success. 

Of the proposed capital of £50,000, £26,500 is to be paid 
to Meters. Swinburne and Ashcroft as vendors of the new 
process, £25,000 in shares and the remainder in cash ; while 
the residue of the issne, £23,500, is to be used as working 
capital of the Phoenix Company. 

At present, subscriptions are only asked to a preliminary 
experimental fund of £2,500 for further testing the value of 
the process. If these laboratory (?) trials are successful, 
the raising of the remainder of the cash capital, and the 
erection of the experimental works, will be preceeded with. 

The process described by Mr. Swinburne in one of the 
— papers accompanying the advance prospectus is as 

OLlOWS ;— 

The crushed (?) but unroasted eulphide ore is fed into an 
externally heated cauldron, containing molten lead and 
molten zinc chloride. The silver of the ore alloys with the 
Jead; the zine and lead sulphides mix with the zinc chloride, 
and form a molten mixture of chlorides and sulphides. 
After removal of the lead-silver alloy, the molten mass is 
electrolyeed, and firat the lead and then the zinc obtained in 
molten form at the cathode, while sulphur escapes as vapour 
at the anode. No chlorine is liberated, and the zinc chloride 
is finally recovered from the gangue, &c., of the original 
ore by distillation. Owing to the metals being separated at 
a temperature above their melting points, no difficulties 
arising from spongy deposite occur. The cost of operating 
the process is estimated at 38s. per ton of ore in Australia ; 
or at 25s. per ton, if only the silver and lead be extracted. 
The English patents are 10,829 and 10,8294, of 1897; and 
patents in other countries have been applied for. Letters 
containing favourable expressions of opinion upon the 
process by Mr. Steinhart and Mr. Ashcroft are printed with 
the advance prospectus. 

With regard to this process we may state that we 
thoroughly approve the cautious method of development 
which is being adopted. 

The £2,500 for preliminary experimental work, and the 
£25,000 for a small industrial installation, compare favour- 
ably with the £10,000 and £250,000 spent in the 
trials of the Ashcroft procese. We farther think that the 
principle of the new process is a distinct advance upon the 
wet methods of treating these refractory sulphide ores ; and 
we have long believed that if the problem of their success- 
ful treatment was ever solved, it would be by a fusion 
mage though not necessarily an electrolytic one, Whether 

r. Swinburne’s process will be found both practicable and 
economical when tried on a larger scale remains to be proved; 
and if these trials end successfully it is necessary to re- 
member that it will have to reckon upon the competition 
of the Fry process,” likewise a fusion procese, which is about 
to be worked upon a very extensive scale at Manchester by 
the Smelting Corporation. We think that under these 
circumstances, the estimates of the cost by the Swinburne 
process will need careful revising. It is not eufficient to 
show that the treatment of the ore by this process leaves 
a large margin for profits and contingent expenses; it 
must be proved that the profits per ton of ore treated equal or 
exceed those obtained by the Fry process. We note that 
Mr. Swinburne, in the estimate of profits given in the 
advance prospectus, has calculated upon a 100 per cent, 
recovery of the silver, lead, and zinc contained in the ore, 
We consider this an altogether improbable return, when 
working upon a large scale ; and shall doubt, until con- 
vinced by actual figures, whether even 90 per cent. will 
be attained. 

Farther, has Mr. Swinburne considered the time requisite 
to deposit the whole of the lead from a mixed mass of 
molten zinc and lead sulphides by electrolysis? Such 
operations, though theoretically possible, are difficult, even 
with the small amounts of material used for analytical 
Pp ; and when one works with tons in place of grams, 
the difficulties increase. If the zinc sulphide is to be 


* By this process, according to Ingalls, 90 per cent. of the silver, 
87 per cent. of the lead, and 70 per cent. of the zinc are recovered, 
No electrical energy is required ; the prccess is metallurgical. 
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wholly freed from lead sulphide, we anticipate that the cost 
of recovering the lead will be much higher per ton than that 
given by Mr. Swinburne’s. If, on the other hand, the zinc 
sulphide is not freed from lead sulphide before passing on 
to the third stage of the process, the zinc deposited will be 
alloyed with lead and unfit for many a. 

We make these criticisms not in hostility to the process, 
which we think on the whole a promising one, but in order 
to draw attention to those weak points in it, which will 
probably be revealed by the further trials, and will demand 
considerable attention if they are to be overcome. 

With the copies of lettere and other papers relating to the 
defunct Ashcroft process which have been sent to us under 
the same cover with the Phoenix Company’s prospectus, we 
do not feel prepared to deal at length. 

We are certainly surprised to see Mr. Ashcroft’s name 
figuring on the front page of a prospectus before, in our 
opinion, he has adequately replied to the charges brought 
against him by his critics both in this country and in 
America ; and we think that although the process, in the 
promotion of which he is now interested, is decidedly 
promising, he and Mr. Swinburne would have been better 
advised had they themselves provided the money required 
for the pending experimental work, and so avoided an appeal 
to the general public or to the shareholders in the Sulphide 
Corporation. 


“Once bit, twice shy,” is an old saying, the truth of - 


which is frequently proved in financial affairs ; and we shall 
be much surprised if it is falsified in t'e present instance. 


ELECTRICAL CANAL TRACTION. 


Tue Bovet system consists of chains Jaid in the canal 
itself and simply carried over wheels on the barge, the barge 
mechanism being electrically actuated from overhead con- 
ductors. An ordinary chain is sufficient, and has the 
advantage that it will slip at times of abnormal stress and 
so obviate accident. The following formule are given for 
calculating an establishment of this type. Given 1 the 
annual tonnage in millions, K the journey of a boat in 
kilometres, and c the load of a boat. Then 300 c kK repre- 
sents the tonnage per kilometre. The number of boats in 


10° 
Their 


headway in kilometres will be ¢ = ee 
length of 60 k. the annual traffic being 34 million tons, 
and the boats of 200 tons burthen, traversing 30 k. each, 
if the journey speed be 12 hours the velocity will be 2,500 
m. per hour. 

Each boat is estimated to require 3:2 kw. of energy or a 
total of 275 kw., or 535 H.P., allowing 91 per cent. 
output of generator. These values are arrived at from 
the formula r = (@ + 5?) v?* where v is the speed 
in metres per second, and ¢ the dranght in metres; r being 
the resistance in kilogrammes; a and b being—a 21°3, 21°5, 
and 14:2; and 4 123°6, 781, and 52°4 for three classes of 
boat known in France as the Peniche, the Flute, and the 
Toue. The formula is applicable to speeds of 25 to 2°5 m., 
per second, and draughts of 0°65 to 1°83 m. 

It is advised that for steam power there should be a power 
station on each section. Gas engines, too, may well be 
divided up into several stations, and they have an advantage 
over steam for powers under 25 HE. Oil engines are, 
unhappily, too costly to run, or they seem best suited to power 
distribution for canal traction purposes. 

Phase currents are not newin industry. Why, it is asked, 
can they not be used in canal traction? The necessity for 
three lines need not be a serious disadvantage as is some- 
times urged. The polyphase motor is so simple and 
strong as to demand serious consideration where it will 
be worked by men little acquainted with electricity. The 
polyphase system is more elastic and permits of a 
variation in the haulage as required, whilst on normal 
duty the speed is steady. Current is taken from the line 
by means of a two-wheeled carriage with a pendulum 


circulation per kilometre will be » = 


Thusona 


counterweight, the ves of the pulleys being shaped to 
clear the rawn by the boat 
by means of the cable which carries the current on board. 
The return current is not practicable by way of the tow 
chain. A second wire is therefore provided as return. 

The carriage seems better than the fishing rod system, for 
a barge is not confined by a rigid rail and the arm must be 
long and very adjustable. 

The use of accumulators does not seem to be very prac- 
ticable for canal haulage. They are referred to as having 
been applied in England to pleasure vessels on the Thames, 
E.P.S. batteries of 44 to 180 elements being used according 
to the size of the boat, and double-bladed screws employed 
directly driven by four-pole motors excited in series. 

A trial was made in France by the Sozié'é Boulet et Cie. 
Fifty-two Gadot cells were employed to work a Gramme 
motor equal to 100 volts x 41 amperes, with a three-bladed 
screw at 300 revolutions per minute. Speed trials showed 
1 kilometre in 4 minutes 18 seconds, on a epee of 14 k. per 
hour. The battery gave 30 amperes in full discharge. At 
80 per cent. efficiency the work performed was. 3°25 H.P. 

he Gymnote, a submarine torpedo boat of the French 
Admiralty, was tried in 1888 at Toulon. It had a four- 
bladed screw of 1°50 m. diameter. The motor was of 16-pole 
type. The poles were placed on a moving ring of 1 m. 
diameter, and furnished with a four-brush collector, two for 
forward and two for backward running. The speed was 250 
per minute, and the screw was driven direct. The weight 
of the motor was 2,000 k. It gave 60 H.P. with a 
200-volt current and 220 amperes. The battery was 564 
cells of the liquid alkali type Commelin-Desmazures- 
Baillache. Each cell weighed 17°5 k., or a total of 
9,840 k. for the whole. With a capacity of 345 H.P.- 
hours, sufficient for about a 6 bours’run, this means 28 6 k. per 
horse-power of charge. The speed for 6 hours would be 
10 knots. . Neither of these examples can be rated as com- 
mercial, however. For barge work the problem is quite 
different, and one must consider the question of the cost of 
loading and unloading the battery for charging, the shocks 
consequent on this and the damage to the cells, which rapidly 
deteriorate. It ir, of course, easy to charge. the batteries in 
place given time todoso. This should be done without 
unduly delaying their work and might be done by night. 

Relatively to tramway work canal haulage is much easier 


_ for accumulators. The following figures may be studied :— 


A boat of 350 tons will run 44 to 5 hours at 3 kiloms. per 
hour with a battery of a capacity of 110 ampere-hours 
weighing about 1,000 kilos. and measuring 1°42 m? x 


825 mm. high. For a tramcar the battery will have a 


capacity of 180 ampere-hours and will weigh 1°750 kilos., 
and occupy an area of 2 16 m? of the same height—325 mm.— 
as the former. It is assumed that the weight of a battery in 
kilos. is a little over ;}5th of its capacity in watt-hours. The 
displacement of a barge is, say, 339 tons, or 0°97 of the 
nominal 350 m°, At 3 kiloms. per hour its resistance may be 
taken as 0°37 k. per m° of displacement. The total traction 
is thus 125 k. The work yer second is 104 kgm. or 
1,020 watts, or, say, 1,500 watts furnished to the motor. 
For a 6 hours’ run the weight will be about 750 kilos. on the 
above rule. The rule is thus derived: Let 1 be the capacity 
of the battery, and 1, its capacity per kilo. of plate. Then 


- is the weight of plate per element. Add 0°65, then the 
1 

weight in working order is 1°65 — At the tension £ 
there will be 7 elements, whence the weight in kilos. is 


for the batteries of the Socié:é Electric, The 
1 

current available is 15 ampere-hours per kilo. of plate, but 
only two-thirds this is guaranteed. For 10 ampere-honurs, 
therefore, is found by substitution in the above formula 
00838 E I. 

As before stated, there is an electrical system on the Canal 
Bourgogne on a length of 6 kilom., of which 3,300 m. are 
in tunnel. This length is the summit level. It receives 
large quantities of water daily, at least 30,000 m° in all 
seasons, of which 18,000 go to the lock at Ponilly and 12,000 
to that at Escommes. At Pouilly there is a fall of 7 m. or 19 
H.P., and at Escommes one of 8 m, or 15 H.P., a total of 34 
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H.P. Being similar, one only, that of Pouilly, need be 
described. The turbine is of Girard type, 1°16 m. in diameter 
and 100 revolutions per minute, geared to a shaft at 200 
revolations. It is regulated by a sluice electrically operated. 
The dynamos are of 11°6 and 9 E.H.P. of Gramme type. The 
ordinary work requires 370 volts (280 only at Escommes) or 23 
amperes. The generators are in series and shunt wound 
because tte employment of an accumulator was intended. 
The winding is condemned as causing great sparking, and 
if wound in series this fault would be absent, but it would 
be inconvenient for battery charging. Moreover, each 
machine tends to reverse the other’s polarity. 

At the time of starting a boat the turbines are only over- 
coming friction. By too rapid absorption of current at the 
motors, the turbines are overloaded and run slowly: as the 
fall at Pouilly is less than that at Escommes, the Pouilly 
dynamo is liable to be reversed in polarity. Frequent at 
one time they have been checked by a powerful rheostat of 
180 ohms resistance so as to prevent too rapid admission of 
current to the motors. Slow movement of the rheostat 
enables the turbines to follow up their increased loading. 

The advantage of the arrangement is that three conductors 
alone are r quired, one directly between the dynamos and two 
outer ones across which the motors work, The length of the 
electrical circuit is constant, and the current thus does not vary 
as the boat travels. Coupling in parallel would require four 
lines. Lower voltage is also possible with less line loss. The 
conductors are of telegraph bronze 8 mm. in diameter and of 
45 kilos. per mm? tenacity, and 98 per cent. conductivity. 
The circuit resistance is 3°9 ohms. When under 600 volts 
the current is of 20 amperes. The fall of potential is 78 
volts and the efficiency output 87 per cent. The conductors 
are carried by transverse iron carriers from posts. In the 
tunnel portion they are held by iron staples driven into the 
crown of the arching. They are hung by stirrups from the 
insulators. The middle wire simply passes over the throat 
of the insulators and is secured by brass wire. There isa 
tendency to sparking at the stirrups which have to be made 
thin to remedy this fault. 

The advantages of the system are rapid erection, non- 
rigidity, absence of solder, different lengths being coupled 
by screwed bronz: sleeves right and left threaded, the surface 
of contact secured being considerable, and they serve also to 
lengthen or tighten the line. Two trolleys are employed on 
arod 74 m. long, of which 4m. is of iron tube, the rest 
being bamboo. The pulleys are protected by India-rubber 
guards against short-circuiting if derailed. The motor is 
of Gramme type, series wound. At 550 volts and 30 amperes 
it gives 19 H.P. at 900 revolutions. It is belted to the fly- 
wheel of the gearing, which is so arranged as to give a speed 
of 20 or 40 to the chain wheel, corresponding to a rate of 
travel of 0°65 or 1:30 metre per second. The chain runs in 
the middle line of the barge. The barge is lighted as it 
passes the tunnel by two series of lamps, arranged that as 
the rear lamp is extinguished a fresh one lights up, the length 
of the barge being thus constantly illuminated. The accu- 
mulators contain 250 elements. Their normal ig is 
15 amperes discharge rate and 10 amperes charging. The 
battery is shunt connected to the line, and serves as a 
steadier, not being required as a store, for there is no lack of 
water. It is placed at the generating house, though formerly 
it was on the towing vessel, and caused damage by acid 
vapours. For a period of six months the cost of transport 
has been 0°071 franc per ton, or about jd., showing an 
economy of 30 per cent. over steam towage at 0°103 franc. 
The air of the tunnel is, of course, no longer rendered 
oe by the smoke of coal, and the speed obtained is 


PROF. LODGE ON SPACE TELEGRAPHY. 


Pror. Lopae’s lectare at the Institution of Electrical 
Engineers on “Improvements in Magnetic Space Tele- 
grapby,” is more than a description of a new system, it is a 
criticism of old methods and a study of their limitations, 
followed by a look ahead into the possibilities of ship and 
shore signalling. To begin with he gave his hearers a 
careful explanation of the difference in quality and function 


between the magnetic induction exerted between wire and 
wire, as in the Lavernock experiments, and the progressive 
waves that are emitted by a Hertz oscillator. The distinc- 
tion between the two kinds was illustrated by the case of a 
magnet “ wobbled ” slowly on one side of a sheet of copper, 
in which case a compass-needle on the other side of the 
sheet is affected ; and a magnet “wobbled” fast, in which 
case the needle does not respond. A magnetic alternation of 
sufficient rapidity induces an alternating electrostatic field, 
and is therefore accompanied by emission of energy ; but a 
slow magnetic alternation is practically unaccompanied by 
electrostatic effecte, and practically all the energy emitted at 
each pulsation returns to the source. 

The new system of telegraphy, now suggested by Prof. 
Lodge, is the outcome of his well-known experiment on 
“ tuned” circnite, where two similar Leyden jars, each pro- 
vided with a suitable metallic circuit, are made to respond 
to one another at a distance. Instrument makers were re- 
minded that when they design the apparatus for this experi- 
ment, the areas of the resonating circuits should be carefully 
attended to; as a rule they are made too small and too 
cramped ; all the joints should be soldered, and chains, 
“which are an abomination,” should be avoided, the circuit 
should be so well jointed that a thermopile will send an appre- 
ciable current through it. Inthe experiments on signalling, 
the Leyden jars are replaced by condensers of several micro- 
farads capacity; the resonating metallic loops are enlarged 
into inductive coils of great area arranged horizontaliy ; and 
the influence machine gives place to an alternate current 
dynamo. Lastly, the receiving apparatus is geared up by a 
train of telephonic relays, so that the diaphragm of the last 
telephone of the train vibrates with sufficient violence to 
make an electric contact, which in turn can operate a tele- 
graphic instrument, 

‘The discussion on the lecture promises to elicit some 
important information with regard to the effect of sea-water 
on the attenuation of electric waves. This question has 
been gone into mathematically by Mr. Whitehead in a 
Physical Society paper. He finds that tke loss due to 20 
miles of traversed sea-water is 79 per cent. of the initial 
electric impulse. Prof. Lodge seems rather unwilling to 
accept these figures ; his objection is based on the assump- 
tion that the re-acting currents, which are really responsible 
for the attenuation, are, at considerable distances from the 
cource, extremely feeble. According to Prof. Lodge, the 
only conductors that interfere between the primary and 
secondary coils, in such a case, are such as have a position 
near one or other of the coils, A single conductor exerts its 
greatest obstructive power when it is placed half-way 
between the primary and secondary coils ; but if the coils are 
far from one another, the effect, in Prof. Lodge’s opinion, 
is almost negligible. Moreover, he points out that Mr. 
Whitehead’s calculations appear to be developed from 
differential equations which assume that the send- 
ing circnit emits ¢rue waves. And while it is the 
fact, as demonstrated by Prof. J. J. Thomson, that a 
Hertz oscillator in a trough of liquid has its oscillations 
absorbed with great rapidity, the same does not necessarily 
hoid for a simple fluctuating magnetic field. Prof. Lodge 
suggests that the sea-water question might be compromised 
by putting one horizontal coil on shore, and another, in the 
same plane with it, on the ehip. 


STEAM ENGINE GOVERNORS.* 


By JOHN DAVIDSON. 


(Continued from page 806.) 

As the automatic expansion governor driving the steam distribu- 
tion valve direct in the case where only one valve is used, has the 
effect of causing a much more unequal turning effort to the crank 
than when a throttle is used, I have prepared diagrams showing the 
fluctuation of energy per revolution of a single cylinder horizontal 
engine under different conditions of governing and when running 
at various loads. The coefficient of fluctuation of energy per revolu- 
tion in each case being given in the table. 
® Paper read before the Salford Science Students’ Association at 
the Royal Technical Institute, Salford. 
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The conditions of load are as follows:—' 

The full load with the automatic expansion engine is taken at 3 
of the stroke. With the throttle engine the cut-off -is taken at 
‘35 of the stroke to allow for a little overload or drop in steam pres- 
sure. With the two-valve automatic the steam admission was the 
same as the one valve, but the release and compression under the 
same conditions as the throttle engine. Boiler pressure, 100 lbs. per 
equare inch. The effect of the inertia of the moving parts being taken 
into account in all cases. : 

CoEFFICIENT OF FLUCTUATION OF ENERGY PER REVOLUTION. 

| with two | Engine governed 


control of shaft governor. | apes one pres on by throttle governor. 


cylinder, or the portion of the stroke during which the fly-wheel and 
other revolving portions of the engine have to give up the work stored 
in them to overcome the resistance due tothe load. In the two- 
valve automatic engine you will see there is very little negative 
work done in the cylinder, and, consequently, there is much less 
fluctuation, and it is the same with the throttle engine. 

From the above considerations it will be seen that for an even 
turning movement the two valve automatic expansion engine is the 
best, although no doubt a more expensive engine to build than the 
throttle, which in this respect is nearly equal to it. Also the flactua- 
tion of turning effort in a one-valve shaft governor engine is rather 
excessive at light loads, so it is advisable to fit separate steam and 
exhaust valves, or, say, a cut-off valve working inside or on top of 
the main valve, where the turning effort is a very important matter. 
Of course the fluctuation of angular velocity is not in the same ratio 
‘to the coefficients of fluctuation of energy as given in the table, 
because, although this fluctuation at the light load is double what it 


Fall load +. “158 | "144 "139 is at full load, the energy taken out cf the fly-wheel is a per- 

60 percent. of load “193 - "130 "142 centage of a much less load than fall load. 

40 » » — *220 143 "145 With compound engines with cranks at right angles, and also in 

15» 129 162 three-crank engines, these fluctuations are enormously reduced. 

oe On farther examination of the two diagrams you will see that with 
Autohiatic expansion with one valve, Automatic expansion with two valves, admission Engine controlled by 


under control of shaft governor. 


only under control of shaft governor. 


throttle governor. 


«a = Full load. c = 40 per cent. of full load. 
b = 60 per cent. of full load. d-1 ,, ” ” 


—_— , +. = Mean effective turning effort at the crank. 
= Zero line, or where crank effort is nil. 


DuGRaMs SHOWING ErrectivE TURNING EFrorT pugING ONE REVOLUTION. 


With the one-valve engine worked by a shaft governor, the fluctua- 
tion increases from ‘158 at full load to ‘333 when running at the light 
load. When two valves are used the fluctuation varies very little, 
being 4 little less at the light load than the full load. In the case of 
the throttle the fluctuation does not alter very much, being a little 
more than the two-valve expansion engine. 

If you examine the indicator diagrams, figs. 1 and 2, you will sce 
thas the principal cause of the fluctuation is due to the compression. 


Fia. 1. 


Fig. 2. 


Fig. 1 represents a light load card of a one-valve variable expansion 
engine, corrected for effects of inertia of the moving parts, and 
showing the effective pressure per equare inch of the piston to turn 
the crank; and fig. 2 a similar card of a two-valve variable expansion 
engine. The shaded portion shows the negative work done in the 


the variable expansion engine even at light loads, the engine has to 
withstand the full boiler pressure, and in the case of the throttle the 
maximum pressure may be only one quarter of the boiler pressure or 
less. Owing to this fact the throttle engine is subject to much less 
wear and tear than the variable cut-off at light loads. 

In deciding which kind of governor to adopt for an engine, then, 
there are several things to consider, as one cannot say haphazard 
that for all purposes the variable expansion governor should be used, 
and is the best in every way, although as a speed regulator purely, 
as I have already mentioned, it is, beyond all question, the superior. 

Again, by providing excessive fly-wheel power to an engine, you 
may cause it to turn with a very even angular velocity, and you might 
go on adding till you got the fluctuation hardly perceptible. This 
would mean very large bearings, and would tend to reduce the 
mechanical efficiency of the plant, but beside this it would have its 
effect upon the governor. A sudden change of load would not cause 
the engine to gallop away or pull up so suddenly, but it would be 
longer 1n again settling, and the oscillations in the governor, if any 
take place, would be longer, consequently a very sensitive governor 
will be required. 

In gas engines, where there is only one impulse every two revolu- 
tions of the crank, very large fly-wheels are titted, to counter-balance 
the unequal crank effort; but in the case of steam engines, where it 
is possible to get a fairly even turning effort by properly arranging 
= steam distribution and cranks, there is not the same need of 

em. 

In controlling the speed of an engine there are three variations 
which the governor has to deal with, viz., first, sudden changes of 
load; second, gradual changes of load; third, alteration of steam 
pressure. 


« The quickness of the action of the throttle governor depends not 


only upon the design of its mechanism, but also upon the steam space 
or volume between the cylinder valve and the throttle valve, for 
whatever steam is between these two valves when a load is thrown 
off, it is beyond the control of the governor, and may have a serious 
momentary effect. Therefore, for the best results, the throttle valve 
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= be placed as close as is practically possible to the cylinder 
valve. 

A change of load on an engine governed by variable expansion 
is met by an earlier or later cut-off of the steam admission to the 
cylinder, consequently the steam already in the cylinder is all that is 
beyond control when a load is thrown off suddenly, and even then, if 
there is only one valve to the cylinder, and the governoris sufficiently 
sensitive the compression will be increased and tend to keep back the 
engine. In a compound engine with both cylinder valves urder 
control of the governor, the effect of the steam in the receiver will be 
reduced by the cut-off in the low pressure cylinder being altered also, 
and this will put more back pressures to the high pressure cylinder. 
On account of the immediate action cf the variable expansion 
governor upon the cylinder valves, it is more prompt in answering 
to a change of load, and where sudden changes are expected, this 
governor is preferable to the throttle. 

For a gradual change of load, or an alteration of steam pressure, 
both governors can be made to answer equally well in keeping the 
engine speed constant, or within the limited permanent variation, if 
they are properly designed. 

It is not possible to keep the speed exactly constant during the 
changes in load, &c., even with the most sensitive governor, because 
the governor itself cannot act until soiae slight change in speed has 
taken place, as it cannot anticipate a change of load. Therefore, if 
you take some load off an engine, it must actually gain speed a little 
before the governing mechanism can come into play, and alier the 
quantity of steam being supplied to the engine, to an amount just 
sufficient to keep the engine in motion at the normal speed. 

This variation may be only momentary, and the more sensitive to a 
change in speed the governor is, the less will this variation be; but 
when the governor had settled in its new position, the speed would 
then be the same as with the heavier load. ‘The governor that will do 
this perfectly, and remain satisfactory, has yet to be invented, and 
for most purposes is not required ; yet with some forms of governors 
— — to keep within very small limits of the normal speed at 

oads. 

The permanent variation is required to be kept very small for some 
engines, or in other words, the speed the engine runs without any 
load, or simply turning itself, must not be more than from 1 to 2 per 
cent. more than when running with the full load on. Also, for good 
governing, it is essential that the momentary variation caused by 
sudden changes of load should be as small as possible, and with a 
perfect governor, this would exactly correspond with the permanent 
variation. A perfect governor does not necessarily mean one which 
will keep the engine at exactly one speed for all loads. Suppose you 
design a governor so as to cause an engine to fall in speed, say, 3 per 
cent., when the full load is put on. As the engine falls in speed, due 
to the extra work put upon it, so would the governor take up a new 
position, and when the engine had dropped 3 per cent. in speed, or 
had full load on, the governor would have moved at the same instant, 
to such a position as to give sufficient power in steam to the engine 
to do full load. In this case there would be no extra momentary 
variation, because, as the load changed, so would the governor with 
it to correspond. In practice, of course, this is impossible, as the 
change in speed of the engine takes place first, and this change 
causes the governor to alter, and prevent any further development of 
the variation. ” 

The quicker the governor answers to any fluctuation in d, or 
the more sensitive the governor is to small fluctuations, the less will 
this momentary variation be. 

Again, all the forces of the governing mechanism must act in 
harmony when a variation takes place to make it quick in acting, 
and the various joints, &c., must be as free from friction as possible, 
this depending a great deal upon the design of the mechanism, for 
supposing the forces in the governor tending to alter the position of 
the gear to be moved, have to exert a big force to overcome the 
friction of its joints alone, an unnecessary large variation in engine 
speed would have to take place before the governor moved, and then 
it would move too far, and cause a fluctuation the opposite way, and 
so on. Friction has an evil effect on all governors, so for good 
governing it is absolutely necessary that the friction of the various 
joints be reduced toa minimum. Now the forces in the governor have 
to overcome the friction, &c., of the gear it has to move to control 
the steam supply, and this consideration determines the power 
required, and settles the weight of its parts, &c. 

With a throttle governor, generally what the mechanism has to do 
is to move a balanced valve of ligut construction, and requiring very 
little power to move it, especially when a combined governor and 
throttle valve is used, which means a moderate-sized governor will 
do the work, depending upon the speed, &c. 


(To be continued.) 


LIGHT RAILWAY SCHEMES. 


November 30th was the last day for lodging before the Light Railway 
Commissioners statements of proposals to take advantage of this 
cheap and quick way of obtaining powers to run light railways 
through England, Scotland, and Wales. The new procedure is 
evidently now in working order, and the number of applications is 
remarkable compared to previous years. Thespecifications lodged in 
accordance with the statute show that the railways and electric 
communications by rail now contemplated will reach a length of 
nearly 500 miles, at a cost of over £3,300,000. There are 54 projected 
lines, of which Wales has only three, and Scotland nine. Electricity 


is coming rapidly to the front, and in the 54 cases lodged 32 are 
electric traction. 

The following is a list, published in the Pall Mall Gazette, of the 
new lines projected :— 


| Mile- Motive Estimated 


Name. power. | cost. 
EnGuanp. £ 
xminster and Lyme Regis... | Steam | 

Camborne, Redruth and District ...| 10 | Electric 41,887 
Wistow, and Selby (Exten-— 44 | Ste 

Cheltenham and District | Electric 

Colne and District BR 81,614 

Cranbrook, Tenterden, and Ashford | 

rystal Palace ... | Electric 
Didcot and Watlington (Extension)... 2? Steam 25,960 
Doncaster and District ... pee a 54 | Electric 37,324 
Doncaster Corporation... ... 7h 34,500 

ast Anglian eee eee eee coe | | 
and Ashmore 53 Steam 56,376 
Finchley, Hendon, and District | 10} | Electric 111,185 
Gosforth and Ponteland | | Steam: 33,398 
Hampstead, Finchley, &c. 144 Electric 75,615 
Hastings, Bexhill, and District mi a of 63,524 
Highgate, Finchley,and Wood Green| 10) ,, 54,559 
Hounslow and Twickenham ... | 68)» 47,259 
Isle of Thanet (Extensions) .. ... » 23,224 
Land’s End, St. Just, &c. 203 | Steam 146,148 
London United Tramways, Limited, | : 

Light Railway Extensions ... ... | 16% | Electric 199,045 
Middleton (Extension)... .. 2 15,108 
Nelson and District ... 15,000 
Nelson, Colne, &c. ” 87,860 
North Lincolnshire 35 | Steam 137,433 
North Lindsey ... vee 144 ” 80,282 
Nutley, Crowboro’, and Groombridge | 11 ” 56,666 
Orpington, Cudham, and Tatsfield ...| 72 ” 69,254 
Pevzance, Newlyn, &.... 2h 152,246 
St. Helens, Leigh,and Bolton... ...| 24 | Electric 102,090 
Southend-on-Sea and District ... | 40,474 

| Steam 81,250 


Trent Valley (Amending) 
Waltham Crossand Enfield .. | Electric 27,923 


WALES. 
North Wales Narrow Gauge Railways” 

(Beddgelert Extension) ... 44 | Steam 11,496 
Rhyl and Prestatyn... 32 | Electric 26,458 

Scornanp. | 
Ayr, Prestwick, and Monkton... .. 42) 31,787 
Caledonian (Avondale)... ... .. 7 | Steam 39,997 
Glasgow and S.W. Railway (Cairn | 

Hamilton, Motherwell, and Wishaw ... 8? | Electric 79,532 
Inverness and Loch End pe see 74 | Steam 46,776 
Musselburgh... 4% Electric 37,303 
Ruins of Galloway... 20 | Steam 97,384 
Uphall and Bangour ... ; 10,243 
Wick and Lybster ... | 134 » |. 72,949 

4924 £3,344,563 


LONDON COUNTY COUNCIL. 


Ir was reported by the Finance Committee at the weekly meeting 
of the Council on Tuesday that a loan of £10,470 to the Shoreditch 
Vestry had been completed for electric lighting purposes. It was 
decided, on the recommendation of the Finance Committee, to lend 
£11,020 to the Hammersmith Vestry for the extension of the electric 
light installation, and £10,000 to the Newington Vestry for electric 
lighting purposes. In the latter case, which relates to the second 
instalment of a total sum of £50,000, the repayment of the capital 
will be deferred for the first three years and spread over the remain- 
ing 39 years of the currency of the loan. 
Tue TELEPHONE QUESTION. 

The Highways Committee submitted an adjourned report 
relating to the overhead telephone wires in the dis- 
trict of Islington. The Oommittee recommended that the 
National Telephone Company should be permitted to continue 
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certain overhead wires, the length of which exceeds that stated in 
the Council’s bye-laws, for periods ranging from six to 12 months. 
Colonel Ford move that the recommendation should be referred back 
to the committee for further consideration. He thought that the 
Council should pause before it threw up the sponge and yielded to 
the company. It was stated by the press that on the Glasgow Cor- 
poration deciding to promote a Bill to obtain powers to establish a 
telephone system, the company had at once agreed to reduce its rates 
by one-half. It was therefore not desirable to hurriedly give the 
company the permission asked for. Mr. Torrance seconded the 
amendment. Mr. Howell Williams, as one of the members for 
Islington, said that the question had not been finally settled between 
the Vestry and the National Telephone Company. The Vestry 
desired the Council not to decide the matter either one way or another, 
but to defer the consideration of the question for that day. It the 
report was adjourned it would strengthen the position of the 
Islington Vestry in arriving at a final understanding with the tele- 
phone company. Mr. J. W. Benn, chairman of the Highways Com- 
mittee, said that he was willing to take back the report, the 
consideration of which was accordingly adjourned until after the 
recess. It was decided to give permission to the National Telephone 
Company to lay eight additional lines of pipes underground between 
the Northumberland Avenue and the Victoria Embankment sub- 
ways in connection with the company’s cables in those subways, the 
company to pay £1 1s. per annum for each of the eight lines of 
pipes. 
Tue Tramways ENGINEER. 


A surprise was sprung upon the Council in an urgeacy report of 
the Highways Committee stating that a letter had just been received 
from Mr. John Young, of the Glasgow Corporation tramways, declin- 
ing to accept the position of chief officer of tramways to the County 
Council], as conferred upon him by the resolution passed on 29th ult. 
In the course of the letter Mr. Young said that, after investigation 
of the question, he found the position would be so difficult from what 
he had anticipated, and from what he had long been accustomed to, 
as to render it impossible for him to accept it. Under the circum- 
stances, and in view of the necessity for making provision for the 
administration of the tramways, the Highways Committee recom- 
mended that Mr. Alfred Baker, of the Nottingham Corporation 
tramways, should be appointed manager of the tramways at a salary 
of £1,000 a year. After considerable discussion the proposal was 
agreed to. 

It may be mentioned that the appointment of Mr. Baker, as 
manager, still leaves open the question of a chief officer of tram- 
ways. 

OVERHEAD TRAVELLER. 

It was decided to issue advertisements inviting tenders for the 
supply of a 5-ton overhead traveller at the new pumping station at 
North Woolwich. 


CORRESPONDENCE. 


Brighton Breakdown. 


I think the cause of the automatic minimum switches 
cutting out the machines can be traced toa far simpler 
source than suggested by “H.C. L.” The characteristic 
curves and the demagnetising action of the armatures do 
not seem to come in at all. 

“H.C. L.” says: “A properly designed shunt dynamo, if 
run up to speed with its terminals short-circuited (and 
therefore giving no volts) will, if the resistance between the 
terminals be suddenly increased to its normal full-load 
value, immediately take on its full output more or less 
rapidly.” This, of course, is true enough, but I would like 
to emphasise the “ more or less.” It must be remembered 
that at the moment of removing the short-circuit the 
machine is giving no volts, and therefore there can be no 
current to hold on the minimum cut-out, hence the machine 
must be cut out of circuit. 

This would be still more marked if accumulators are used 
in parallel, as they would recover far more rapidly when the 
short is removed, than the shunt machines, in fact, if the 
cut-outs do not drop, a current would probably be flowing 
from the accumulators into the machines, 

A. dD. Cc. 


Combined Destructor and Electric Lighting Plants. 


I have read with interest Mr. E. K. Scott’s article on this 
subject in your issue of yesterday. 

May I suggest that when next Mr. Scott lays himself out 
to indite “‘morals” and “conclusions” he will not confine 
his inquiries to one much-criticised plant, but will endeavour 
to ascertain whether there is really such a depth of ignorance 
among consulting engineers and contractors as he appears to 
predicate ? 


If we start with the assumption that the destructor is 
going to be of modern construction, and capable of being 
worked without nuisance, the same arguments as to situation 
apply to the destructor as to the lighting station—the one 
should be central to save distribution losses, the other to 
save collection and cartage cost. As regards staff, there is 
nothing unreasonable in giving one chief engineer charge of 
the combined plant, and making one set of clerks weigh 
materials and calculate and pay wages for the whole. No 
one proposes (pace Mr. Scott) to send “a navvy from the 
destructor” to the switchboard, because the navvies (alias 
stokers) are fully and constantly employed at their own 
work. The suggestion that any manager of such a com- 
bined plant would endeavour to keep down his costs by 
keeping down his output, should not have come from a 
gentleman with any pretentions to electrical knowledge. 

In his “conclusions” Mr. Scott goes out of his way 
to tumble over difficulties, which have been fully considered 
and are easily met. 

In all electric light stations, stand-by boilers have to be 
provided ; the simple plan is that adopted in many schemes 
for which my firm contracts at the present time ; a suffi- 
cient number of boilers with ordinary furnaces are provided 
fer the requirements of the electric lighting station, and 
arrangements are made for leading the destructor gases into 
some or all of those boilers. The boilers are placed in 
batteries, so as to be readily and economically fired with 
coal if required ; and my experience of working destructors 
is that the steam can be kept at a constant high pressure 
with much greater ease than is the case with ordinary boilers, 
owing to the large reservoir of heat in the brickwork of the 
destructor flues, and owing to the fact that a number of 
cells are charged and clinkered in regular rotation. 

The engine house is, of course, carefully isolated from the 
destructor and boiler house, and thus the whole benefit of the 
heat from the destructor is obtained, with none of the in- 
conveniences which worry Mr. Scott. 


F. L. Watson, A.M.I.C.E. 


The Horsfall Furnace Syndicate, Limited, Leeds. 
December 12th, 1898. 


Electrolytic Cyclic Process for the Treatment of Ores. 


' Writers of articles on electrolysis ought, above all, 
endeavour to avoid the use of incorrect terms and misnomers. 

I object most particularly to the expression, electrolytic 
cyclic treatment of refractory ores ; first, because electrolysis 
has nothing to do with the refractory ores, which are not 
treated by aid of the electric current. The electrolytic treat- 
ment applies only to the solution, after the ores, refractory 
or not, have been leached. 

Second, because I do not cee any cycle in that very simple 
electro-deposition of zinc from a _— solution. Ten 
years ago, Hermite claimed that his electrolysis of chloride 
of magnesium was a perfect cycle, in which the chlorine 
spent in bleaching was recovered by passing again the electric 
current through the same solution. 

Is there any recovery in the electrolysis of the bath 
described by Mr. Cowper-Coles, which justifies the employ- 
ment of the expression, “‘ cyclic ” ? 

I have stated that I do not see any difference between the 
rotating discs used since several years by Dr. Tommasi for 
the deposition of lead, zinc, &c., and the revolving discs 
adopted by Mr. Cowper-Coles. So much the better for him 
if he has been the first to deposit metal on revolving discs ; 
it is for him to prove it. 

Cyclist. 


The Burning Question, 


Your indictment of Mr. H. E. Kershaw in the later 
number of your journal not only attacks him in an un- 
journalistic manner, but reflects upon the common sense and 

reeption of the 120 gentlemen that form the Shoreditch 
are and, being one of that number, I feel that I am 
under your ban, and though I know Mr. H. E, Kershaw to 
be thoroughly able to answer for himself, and also to have the 
warm support and approval of every loyal man on our board, 
there is one part of your last article he may not mention 
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that warrants a reply. You say “it would be interesting to 
know why Mr. Kershaw’s statements at the opening ceremony 
was 1s. 2d. per ton and.now 2s. as the cost of burning, for 
in his speech at the Vestry meeting he tells us his figures had 
proved to be erroneous,” &c., &c. 

Now, Sir, this is not fair; it’s only half the truth. Your 
reporter was there, and should, to be just, have given the 
rest of Mr. Kershaw’s speech, which another journal, not 
so prejudiced, quotes as follows :— 

“Mr. Kershaw explained that in the interest of labour the 
Vestry immediately they took over the plant increased the 
contractor’s coxt one-third by. an act of humanity that 
abolished the two 12-hour shifts that was prostrating the 


. men, and commenced with three 8-hour shifts and three 


additional men.” - 

This, Sir, answers your point, although you must have 
known it when you wrote your article. My object in writing 
would not be scveniiied were I not to say yours is the only 
electrical journal that has taken this view of our scheme, all 
the others, which are eagerly scanned at our beautiful public 
library, congratulate us on our magnificent success. 


W. Johnson. 


Single-Phase Induction Motors. 

It is indeed gratifying to the English electrical engineer 
to learn that single-phase induction motors are at last being 
“made in England.” I fancy, however, a smile of amuse- 
ment must have across the faces of some of our Con- 
tinental neighbours as they perused the issues of the English 
technical papers of the week before last, to see how much 
attention was paid by two of our leading journals to a little 
25 H.P. single-phase induction motor. 

You remark that the Langdon-Davies motor (which is 
admittedly one of the only makes of Eoglish single-phasers) 
may now be considered “ out of its swaddling clothes,” speaks 
volumes for the lamentable prejadice and unwarrantable 
ignorance displayed by the engineers and professional men 
of our own country regarding what has been done for years 
in this line on the other side of the Channel. It really points 
out that we in England, in 1898, are turning out single- 
phasers, the largest of which is less-than one quarter the 
capacity of those manufactured on the Continent in 1894. 
Might I mention that Brown, Boveri & Co. delivered in 
January, 1895, a 110 B.H.P. single-phase induction motor 
to Intra; that at present there are quite a number of units 
of sizes from 40—90 B.H.P. running in Frankfurt (there 
being, as Mr. Levin pointed out through the medium of 
your columns in the issue of November 25th, an aggregate 
of 1,400 H.P. connected to the mains of the Frankfurt 
Electric Supply Company alone), and, further, that Messrs. 
B. B. & Co, delivered in 1894 two 30-B.H.P. 100-cycle 
induction motors for running off the mains of the Worcester 
Supply Corporation. 

Recognising, as do all central station engineers, the 
supreme importance of increasing the load factor of their 
station, how is it that they are only now making the dis- 
covery that there has been for years an inexpensive and 
practical single-phase motor on the market ? : 

One other question— How about multiphase motors ? How 
many years will elapse before an English engineering firm 
will turn out a 1,000 B.H.P. induction motor such as was 
illustrated in one of last week’s issues ? 


The Barning (Steam) Question. . 


Since your spiteful attack under a not very courteous 
headline, “‘What happened to Kershaw,” I have been 
anxiously waiting for the promised analysis of our trading 
account, and, although I do not lay claim to be an electrician, 
I think I can cross swords with you, Sir, in compiling 
accounts. 

I shall not trouble myself about answering any of your 
Sarcasm, as any intelligent reader can read between the lines 
of all that, but to give your readers some little idea of the 
“fairness” with which you treat an opponent, I will just 
give one illustration. In your verbatim report of she 
proceedings of our Vestry when these accounts were sub- 
‘mitted, you generously quote my opponents’ views in full, 
laying particular stress on their most salient points, but my 


reply, which completely smashed the whole of the opposition— 
or what you term “eating humble pie in large mouthfuls "— 
you ingeniously leave out my most pointed facts. An 
instance: You state that the accountant was instructed not 
to make any alterations, and that he denied he had audited 
the accounts. Why did you leave out my reply when I 
produced to the Vestry his own figures and his own letters, 
in which he distinctly stated that he had audited the accounts, 
and that no such remark had ever been made to him, but 
that he was told not to treat it as a balance sheet and bring 
forward items entirely extraneous to a trading account ? 
This, Sir, is a fair specimen of how I should reply if I 
took your article paragraph by paragraph. 

But: now for your finances. You make us a net loss of 
£68 178. 1ld. You give us no credit for the saving of 
£1,253 on the old system of barging, and you charge on our 
destructor account £1,435 133. 4d. interest and repayment 
of capital. This is grossly unfair, and, as you know, I stated 
so at the Vestry, when I pointed out that if this item was to 
be charged to the destructor, then interest and capital on the 
buildings and the wharf at the Scavenging Department 
should also be taken into account. 

. It is true you note, in a way, that the repayment, 
interest and capital, on the electric lighting undertaking, 
£2,641 163, 2d., is a debit. Bat suppose this to be a public 
company, these two items would be available for dividend, 
total about £4,000. 

_ I will leave it to the intelligence of your readers to work 
out these figures for, take them how they will, the result is 
a phenomenal success of a phenomenal undertaking ; but in 
your desire to discredit a successful scheme you lose sight 
of the most important point, and that is, that we are a 
sanitary authority. We are under an obligation to dispose 
of our refuse. We were formerly in the hands of a ring of 
contractors, who charged us as much as 3s. 5d. per ton for 
what my department is now charging 2s., and if the whole 
thing did not produce a single penny profit we should have 
been more than justified in its establishment, and whatever 
strictures we may have to put up with from the ELECTRICAL 
REVIEW, we are gratified in knowing that among the whole 
technical press you stand alone. 

3 H. E. Kershaw, 

Chairman Electric Lighting Committee 


Shoreditch Vestry. 
129, Curtain Road, E.C., 
December 12th, 1898. 


Brighton Breakdown. 


Your correspondent “ H. C. L.” quarrels with my state- 
ment with reference to the fact that the study of the curve 
in question suggests a satisfactory explanation of the above. 

urely the quarrel is only one of definitions, as, of course, 
my intention was that the curve should be studied in con- 
junction with the actual facts. ; 

He makes the suggestion that the limiting value of the 
current was momentarily greatly increased by the sluggish 
response of the large magnets, and the momentum of the 
moving machinery, or, in other words, that the characteristic 
curve was momentarily greatly extended.. This seems 
obvious. 

He makes the further suggestion (previously made) that 
the reduced E.M.F. on the field coils, and the increased 
demagnetising action of the armature may have reduced the 
magnetic flux to zero, and even reversed it. 

Does not the characteristic curve owe its shape mainly to 
these two courses, and therefore afford the means of pre- 
dicting the resulting loss of field. 

I still maintain that a shunt machine (or machines), 
running at considerable load and therefore with the brushes 
well forward, if short-cicuited sufficiently long for the 
demagnetising ampere-turns in the armature to overpower 
those of the field coils, before the short is removed, wiil run 
down to zero, and will not re-excite on load until the brushes 
have been brought back at least to the zero position. 

This statement has been verified repeatedly in my own 
experience and also that of others, and is therefore not a 
question of theory only. ; 

_ Apologising for again trespassing on your valuable space. 
Wm. C. P. Tapper. 
D 
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To A.B.C.—First question: of course they can! Second: 
In the diagram you give the middle wire is neutral, 
Eps. Exec. Rev. 


THE INSTITUTTON OF ELECTRICAL 
ENGINEERS. 


At the meeting of the Institution of Electrical Engineers 
on Thuraday evening last week, a large and enthusiastic 
audience attended to hear Prof. O. J. Lodge read his paner 
on “Improvements in Magnetic Space Telegraphy.” Dr. 
Lodge improved upon the usual method of reading the 
paper as printed, by giving what was, to all intents and pur- 
poses, @ succinct and interesting account of electric and 
magnetic space telegraphy, and proceeded to illustrate his 
method by several experiments, which took his hearers by 
storm. A series of lantern slides cleared up the few points 
which were not quite clear, such as the construction of his 
novel magnifying telephones. 

Amongst the many attractive features of his discourse— 
which resembled more a Friday evening entertainment at the 
Royal Institution than a prosaic Inst, E E. gathering—were 
the condemnation of chains in Leyden jars as “an abomina- 
tion”; the application of the syntonic Leyden jar experiment 
to telegraphy—the true subject matter of the paper—and the 
clear manner in which, by the aid of the blackboard, the effect 
of capacity and inductance in mutually annulling one another 
were demonstrated. 

Dr. Lodge’s humorous account of his Liverpool experi- 
ments with a “howler” was far and away more amusing 
than much that passes for harmless fun in the comic papers, 
and we regret that it is impossible to reproduce in print the 
telling way in which the novel and catching points in the 
paper were put forward without use of the printed matter. 

On conclusion of the experiments and illustrations, Mr. 
Preece rose to express his pleasure at what he had heard, 
and to thank Dr. Lodge for bringing such an interesting 
subject before the Institution in the admirable way he had 
done. At the same time Mr. Preece was sorry this was an 
old subject with him, but it was the first occasion he had 
listened to anybody else holding forth on it, and he was 
usually on the other side of the table when it came forward. 
In 1882—16 years ago—he had brought the subject before 
the British Association, and had never failed to lay before 
the yearly meeting the results of the experiments he had 
corducted. 

Respecting Dr. Lodge’s method, he felt something should 
be done to test his method on a practical scale, and had 
arranged for an interview the day following with Dr. Lodge, 
when he hoped that plans could be settled for such a teat in 

a practical way. 

Mr. Preece emphasised what was said in the paper, that 
his method at Lavernock has allowed messages to be sent 
daily for many months without a single failure, and the only 
difficulty, that of calling, has been surmounted. 

It was announced that the discussion would be resumed on 
the 22nd inst., when Mr. Evershed’s paper on “ Telegraphy 
by Magnetic Induction” would also be taken. Yesterday 
Mr, Langdon was down for a paper on “ Electrical Inter- 
communication in Railway Trains.” 


LEGAL. 


Nationa Company, Lrutrep, v. COMMISSIONERS OF 
IntanD REVEsvs. 


THE case of the National Telephone Company, Limited (appellants), 
v. the Oommissioners of Inland R venue (respondents) came on 
Friday last before the Cowt of Appeal, composed of Lords Justices 
A. L Smith, Rigby, and Collins. Tnis was an appeal by the National 
Telephove Company from adecision by a Divisional Court of Queen’s 
Benen upon a case stated by the Commissioners of Inland Revenue 
under Section 13 of the Stamp Act, 1891. 

Mr Asquith, Q.C.,, MP, and Mr. Roskill, were counsel for the 
appellant company, and the Solicitur-General (Sir Rubert Finlay) 
and Mr, Danckwertz for the Crown. 

In February, 1898, an instrument was presented on behalf of the 


National Telephone Company to the Commissioners of Inland Revenue 
under Section 12 of the Stamp Act, 1891, for the opinion of the 
Commissioners as to the atamp duty with which the instrument was 
chargeable. The instrument was headed: “The South of Eogland 


’ Telephone Compary, Limited,” avd ran as follows:— 


“March 9th, 1896 —The undersigned hereby agrees with the South 
of England Tel*phone Company, Limited (subject to the above con- 
ditions), to pay them the sum of £12 per annum yearly in advance, 
the first payment to be made on the first day of the month succeed- 
ing that in which the wire and apparatus are fixed on the premires of 
the undersigned, and each subsequent payment to be made on the 
corresponding day in each and every following year, for the use of a 
private wire between No. 155, North Street, and the Sovth of 
England Telephone Company’s local exchange at Brighton. Hither 
the company or the lessee may put an end to this agreement by 
giving to the other three calender months’ notice in writing. expiring 
on the day previous to the rent being due in any year. No verbal 
notice can be recognised.” 

Then fvllowed the signature of the renter and an addendum :— 

“N.B—All rentals are payable yearly in advance, and the first 
year’s rent becomes due on the first day of the month succeeding that 
in which the wire and apparatus are fixed on the premises of the 
renter.” 

The National Telephone Company, Limited, bad united the 
business of the South of England Telephone Company, Limited, 
with theirs, and for the purposes of the litigation, stood in the place 
of the latter company. The conditions and covenants entered into 
between the telephone company and the renter were not material to 
the issue. The Commissioners of Inland Revenue decided that the 
instrument was the only or principal or primary security for the sum 
of £12, payable annually for an indefinite period, that such a sum 
was neither interest for any principal sum secured by a duly 
stamped instrument, nor rent reserved by a lease or tack, and that 
the instrament was chargeable with Stamp Doty under the head, 
“ Bond, covenant, or instrument of any kind whatsoever,” in Sche- 
dule 1 of the Stamp Act, 1891, that is to ray, a duty of 7s. 6d, being 

the ad valorem duty of 2s. 6d. for every £5, or fractional part of £5, 
on the £12 annually paid by the renter to the telephone company. 
The Divisional Court considered themselves bound by the judgment 
of a Divisional Court in the case of Jones v. The Commissioners of 
Ireland Revenue, and affirmed the decision of the Commissioners. 
The National Telephone Company, Limited, appealed. i 

At the conclusion of the arguments, which were of considerable 


Their Lorpsures held that the instrament in question was a con- 
tract in writing whereby an obligation was undertaken to pay a sum 
of money at stated periods for an indefinite period, and so came 
within the clause of the Stamp Act, 1891, headed, “ Bonds, covenants, 
or instruments of any kind whatsoever.” 

Accordingly the appeal was dismissed with costs. 


Exrorrgic OonstrucTion Company v. ImppRIaL TRAMWAYS 
Company, 


In the Chancery Division on Friday, December 9th, Mr. Justice 
Stirliog had before him a motion on behalf of the plaintiffs in this 
action. Mr. Burcuer, Q.0., for the plaintiffs, said that the motion 
soughtinterim injuoction to restrain the infringement of a patent, 
aud the matter was one of some urgency, as the patent would expire 
in August next. He therefore hoped the Court would help him by 
expediting the trial. 

Mr. Watrmrs, for the defendant company, eaid there was no need to 
expedite. His clients were running tramways between Middlesbro’, 
Stockton, and Thornaby, and they were not going to ran away. They 
were willing to keep an account. He was instructed that other com- 
panies had been doirg the same thing for years. 

Mr. Burouse s3id that there was a clear case of infringement, and 
Mr. Watrtzts replied that his instructions were that there was no 
infringement at all. Eventually it was arranged that the motion 
should stand over for a week, his Lordship remarking that he was 
disposed to say that this was a case in which it might be right to 
expedite the trial. 


Savory v. Lroyp. 


THe opening of the action of Sir —_ Savory against Mesars. 
Edward Lloyd & Sons, Limited, for alleged libel in regard to the 
City electric lighting which appeared in London was referred to last 
week. The hearing lasted for three days (7ch, 8th, and 9th insts.), a 
great deal of evidence being given on both sides. 

Mr. Carson, QO., made a strong speech for the defence, and the 
jndge having summed up, the jury found a verdict for the defendants. 
udgment was given accordingly, with costs. 


BUSINESS NOTICES, &c. 


Announcement.—The British Blahnik Arc Light Com- 
pany, Limited, ask us to announce that Mr. E. H. Johnson left their 
service on the Ist inst. 


Books Keceived,—“Marine Boilers: their Construction 
and Working, dealing more especially with Tubulous Boilers,” by 
L. E. Bertin, translated by L. 8. Robertson. Published by John 
Murray, London. 18s. 


“ Annuaire pour l’An, 1899.” Pasis; Gauthier-Villars, 
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Electrical Wares Exported, 


Envine Dec. 131Tx, 1897 | Werex Enpine Dec. 1898. 
& & . 


Rosario. Teleg. mat.... 616 
Rotterdam. Teleg. mat. 388 
Stockwell. Teleg. mat. 156 
| Svdney eee 291 
Zavzibar ase 


Total £11,781 0 


Foreign Goods Transhipped, 
Flushing .. £99 


Bankruptcy Proceedings.— Under the failure of Tre- 
hearne, Son & Crump, electrical engineers, 155, Fenchurch Street, 
E.C., the brankrupt, Arthur H. Crump, on Tuesday last, applied at 
the London Bankruptcy Court for an order of discharge. Mr. Pope, 
assistant receiver, reported that the firm failed in February, 1898, 
with joint liabilities, £1,151, and assets that had realised £289. That 
joint estate would, however, benefit by the separate estate of the 
bankrupt, Trehearne, which showed liabilities, £283, and assets that 
bad already realised £1,148 63. 2d. The partnership between 
Trehearne and Crump was entered into in May, 1897, when the latter 
paid £750 as capital to become a partner with Trehearne. A balance 
sheet was prepared showing the position of the business at that time 
to be a surplus of £750, and on the strength of that balance sheet, 
together with representations made by Trehearne as to the profitable 
nature of the business, and an indemnity by that gentleman against 
all debts subsequently found to be due and not entered in the 
balance sheet, Crump became a partner and paid in the £750 to 
equal his partner’s interest. He subsequently found that the 
balance sheet was incorrect, and instead cf there being any surplus 
there was a deficiency of over £800. He consequently stopped 
the trading last January, two private attempts to effect an 
arrangement with the creditors having proved abortive. The failure 
was attributed by Crump to the non-fulfilment by his partner of the 
indemnity and guarantee, but by Trehearne to his own betting losses, to 
bad debts, and to his heavy expenditure in public houses for the 
purpose of obtaining business. Trading with knowledge of in- 
solvency was reported as an offence, but the registrar expressed the 
opinion that the bankrupt Crump was entitled to the sympathy of 
the Court and offered to grant a discharge subject to a judgment 
being entered for £5. The offer was accepted by the applicant. 

The first meeting and public examination of Edward B. Pym, 
electrical engineer, Bar Chambers, Scarborough (residing at South 
Kensington), will take place on December 19:h, at 12 noon, and 
January 20th, 1899, at 11 a.m. respectively, at Bankruptcy Buildings, 
Carey Street, W.C. 


Catalogues, Lists, &«.—A neat and convenient sized 
catalogue of labour saving appliances has just been issued by Messrs. 
Graham, Morton & Co., Ltd., of Black Bull Street, Leeds. The book 
(of 265 pp.) contains descriptive accounts and illustrations of a large 
variety of machinery which will be found to effect a saving in the 
cost of handling material. The firm have made this branch of prac- 
tical engineering work a bay, study, and they have workshops 
equipped with the most modern tools and massive hydraulic stamp- 
ing, forging and flanging machinery. The catalogue is divided off 
into a number of sections, these giving details of elevator conveyors 
and colliery plant, carbonising plant, mill gearing, shafts, pulleys, 
and a great deal of sundry machirery and apparatus. 

The Chloride Electrical Storage Syndicate send us copies of two 
sections of their new catalogue. Section A is devoted to ta | 
batteries, R type cells in glass and wood boxes being particularise 
and priced. Tables are given of particulars of batteries of cells, 
with accessories for incandescent lighting, weights of battery sets. 
Various battery sundries such as acid pumps, hydrometers, inspection 


Wellington... 179 
Yokohama eee eee 480 


6. a 
Adelaide... ... 42 0 | Adelaide ae 
Amsterdam ... 120 0 Auckland 
Bombay... 236 Boulogne 88 O 
Brisbane ee 184 Brussels. Teleg. mat. 200 0 
Calcutta ms - 14 0 Buenos Ayres. Teleg.mat. 512 0 
Cape Town. 1,096 0 Calcutta age 
Christiana ae F 9 O Christiana, Teleg. mat. 494 0 
Constantinople .. 13 0 Colombo 
Darban ... rer 190-6 »  Teleg. mat. ...1,897 0 
East London ... 6} a » cable... 33 
Flushing ... 263 0 Durban ... 
Gibraltar ... 2,212 0 Gothenburg... 
Gothenburg... . cable 308 0 
Hamburg 85 0 Hamburg 265 
La Plata 11 Launceston. Elec. mtrs. 0 
Lisbon ... 25 O Madras ... 60 
375 0 eg. 
Melbourne ...  ... 893 9 North Atlantic { cable 4500 0 
Naples ... 60 O Ostend ... 
Novorossisk ... 64 0 Otago ... 
18 Penang ... 58 0 

Stockholm sos 200 | Roval--.... 
” g. mat. 375 0 »  Teleg. mat. ... $12 

0 
0 0 
0 0 
0 0 
0 
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lamp, wood stands, are also included. Section C gives prices and 
particolers in similar form of yacht and launch lighting and power 
cells. Il!ustrationa are given of electric gies or yacht tenders, hunt- 
ing and fishirg boats, and there are some remarks on the advantages 
of electric launches. Both of these lists are excellently printed and 
arranged. 

Mr. Leslie Miller, of Hatton Garden, sends us a list of his patent 
electric lamp kettle, for which an attachment is made to the electric 
light wires in any room by ineerting a wall-plug in its socket, or by 
temporarily using a lamp socket plug instead of the lamp. *! ~ 

Messrs. Smith, Simpson & Oo., Ltd., of Manchester, have issued a 
list of Simpson’s patent mining exploders for blasting operations. 
This exploder is very strongly and substantially built; all parts are 
machined, bored, or turned to exact gauge, every part being inter- 
changeable. The armature is wound with best high conductivity 
copper wire, silk covered, also the armature bearings are large and 
will last yeara without showing sign of wear. It is claimed that the 
magneto exploders will not lose their power, even after years of use. 


The Cambridge Assessment, — At the adjourned 
borough Qaarter Sessions, held at Cambridge recently, judgment was 
delivered in the appeal case, the Cambridge Electric Supply Com- 
pany, Limited, appellants v. the Overseers of St. Clement’s Parish, 
defendants. The Deputy Recorder said he had been deputed by the 
Recorder to deliver his jadgment in this case, which he had 
forwarded to him in writing. The learned R:corder said: “I have 
carefully considered all the evidence in this case, the arguments of 
the counsel, and the authorities cited, and I give judgment for the 
respondents, and dismiss the appeal with costs. The parties have 
agreed that the costs be taxed out of Court. Judgment will be 
accordingly.” 

Changes of Address,—The Horsfall Furnace Syndicate, 
Limited, has established a London office at 36, Great George Street, 
Westminster, in charge of Mr. Somerset Butler, where they will deal 
with inquiries for their well-known specialities, viz , refuse destructors 
and forced draught boiler furnaces. The firm is at present engaged 
uoon a number of important contracts, among which are refuse destruc- 
tors for the following:—The Corporations of Ashton-under Lyne, 
Huddersfield, Ramegate, West Hartlepool, St. Helier’s (Jersey) ; the 
County Council of Lanarkshire; Vestry of St. Luke’a (London); the 
Pembroke Commissioners (Dublin); Vestry of Folham; Strand 
Board of Works; County Council of Cheshire; Metropolitan Asviam 
Board; H.Vi. Government ; the Irish Board of Works. Most of the 
above include complete steam raising plant for use in connection 
with public electric light and power stations. 

Mr, W. M. Mordey, consultirg electrical engineer, has removed 
from 66, Victoria Street, to 82, Victoria Street (Grosvenor Maniions), 
Westminster, 8.W. 


Dissolution of Partnerships, — Messrs. James and 
George Battcock Faller, carrying on business as H. Fuller & Sons, 
electrical, gas, and hot water engineers, Crown Street and Uoper 
North Street, Brighton, have dissolved partnership; Mr. G. B. Fuller 
will carry on the business, 

Messrs. G. M. Callender and H. Greville Montgomery (Callender 
and Montgomery, agents for bitumen materials and damp resistance 
solution, 10, Victoria Street, 8 W.), have dissolved partnership. 
Debts, &c., will be attended to by G. M. Callender. 


Electrical Engineering in France,—The engineering 
firm of Messrs. Daydé & Pillé, of Creil, France, has just been con- 
verted into a joint stock company with a capital of £120,000, and 
with the title La Compagnie Générale d’Electricité de Creil.. The 
new company will control the Schuckert electrical patents in France. 


Electrical Enterprise in Germany.— Writing still 
further on the subject of German electrical enterprise, the Financial 
News says there is no doubt that Germany has from the beginning 
sa a principal part in the progress accomplished in the electrical 

dustry, and defies, at present, any competition. With the assist- 
ance of their financiers and capitalists, German electricians have 
founded, not only within their own country, but also abroad, 
numerous and important enterprises. According to statistics just to 
band Germany boasts now of 23 industrial or financial companies in 
connection with electricity, the capital of eech cf which amounts to 
at lea-t 1,500,000 marks, the most important possessing a capit.! of 
47,000,000 marks, whilst that of six others varies between 24,000,000 
marks and 40,000,000 marks, five others range between 10,000,000 
marks and 16,000,000 marks, and eight control from 3,000,000 marks 
to 8,000,000 marks. Amongst the last mentioned the Usion of Berlin 
has just decided upon the increase of its capi'al from 3,000,000 
marks to 18,000,000 marks. The share capital of these 23 concerns 
is 354,000,000 marks, out of which 317,000,000 marks has been paid 
up. Bat, with the debenture capital amounting to 102,169,900 marks, 
and the reserve funds. of 36,564,714 marks, it can ba stated that a 
total amount of 493,000,000 marks is invested in the great German 
electrical en ises, not taking into consideration the numerous 
minor companies. The last dividend declared by 20 of these ventures 
has varied between 5 per cent. (minimum), and 15 per cent. (maxi- 
mum), the average being 9 per cent. The following figures show the 
development of this branch of industry in Germany :—Of the 23 
great companies, already mentioned, four were promoted from 1880 
to 1890, seven from 1892 to 1894, four in 1895 and 1896, seven in 
1897, and this year one with a capital of 1,600,000 marks. The 
extraordinary activity in 1897 is particularly remarkable with regard 
to the number of new companies as well as with regard to the 
capital, viz , 103,000,000 marks. Such a rapid development of the 
electrical industry naturally created great competition, which has 
brought about speculation to such a serious extent that German 
economists fear a crisis and a subsequent reaction upon the economic 
life of the country. 
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Lift Controller and Reversing Switch.—The General 
Electric Company are putting on the market an efficient lift con- 
troller and reversing switch with magnet control, which we illustrate 
below. The special advantages claimed for the apparatus are :— 
Perfectly accelerated start, free from jar or jerk; inability of re- 
sistance to be cut-out of circuit; impossibility of the elevator being 
forced to start under an overload, snd blowing a fuse from this 
cause ; no oil or air dash-pots are required to act as governors, as the 
elevator controls the movement of the resistance contacts; sub- 
stantial mechanical construction in the place of delicate wiring and 
connections ; impossibility of armature being burnt out by overload. 


The resistance used with this controller is of tubular radiator type, 
with enclosed coils, capable of withstanding very severe service, 
without deterioration, and being of compact and massive construction 
it is very suitable for elevator work. In the construction of this 
reversing switch, the most approved plan for reducing the destruc- 
tive sparking which is so disastrous to the circuit controlling 
mechanism of elevators is adopted. The arrangement is similar to 
the method employed in the best tramcar controllers, and consists of 
opening the circuit at 24 different points simultaneously, thereby 
dividing the sparking into many small arcs, which are not capable of 
burning the contacts. The reversal of the current is so accomplished 


by a half turn of the sprocket wheel, which, by means of a chain 
connection, is readily adapted to any form of elevator mechanism 
now on the market. The wearing parts of this switch are renewable, 
each current-breaking clip being readily detachable, and the wiring 
between switch, rheostat and motor, is particularly simple, but three 
wires being used to connect them. With this apparatus it is possible 
to change over any ordinary belt-driven elevator into a direct 
electric, it being only necessary to fit small sprockets on the winding 
drum and belt shifter shafts, and connect controller and switch to a 
reversible motor, to derive the full economy of a direct connected 
installation. 

The Court of Common Council and the Charing 
Cross Company.—The petition of the Charing Cross and Strand 
Electricity Supply Company for powers to supply current in the City 
district was considered by the Court of Common Council yesterday 
afternoon. After discussion the position was referred to the Streets 
Committee. We refer to this matter in our “ Notes” columns. 


Liquidation Notices.—The Electrical Coal-Cutting Con- 
tract Corporation resolved at a meeting held at Newcastle-on-Tyne 
on November 28th to wind up voluntarily as the company could not, 
by reason of its liabilities, continue the business. i Fox 
bpm 2, St. Nicholas Buildings, Newcastle-on-Tyne, was appointed 
iquidator. 

. A meeting of Rose & Bird, Limited, will be held at 24, Stamford 


Street, Blackfriars, on January 10th at 12 o’clock, to hear from the 
liquidator an account of the winding up. 

The liquidator of the Esson Motor, Limited, will lay an account of 
the winding up proceedings before shareholders on January 17th at 
12 o’clock at 8, Old Jewry, E.C. 


London County Council.—The Highways Committee 
at a meeting of the L.0.C. last week, submitted a fresh report on 
the subject of the excessive span of the overhead wires of the 
National Telephone Company in Islington. It was resolved to enter 
into a supplementary contract with the National Electric Free Wiring 
Company for the supply of a duplicate dynamo and fittings at a cost 
of £274 for the Southwark fire brigade station. 


South Afcican Electrical News.—From the December 
issue of the British and South African Export Gazette we gather the 
following :—The additions to the electric lighting installation of 
Durban will inclade 20 arc lamps, two generators capable of supply- 
ing 2,500 incandescent lamps and 20° transformers. An electric 
lighting installation is in contemplation for Uitenhage, the current 
to be generated by water-power. The Bloemfontein Town Council 
have decided to extend their contract with Messrs. Reunert & Lenz 
for the electric lighting of the borough, so as to provide for the 
whole town, the cost to be over £17,000, instead of £7,500. Elec- 
trically driven ventilating fans are part of the contemplated equip- 
ment of the new Marine Hotel, Durban. Tenders were called last 
month for an electric lighting installation for Newcastle, Natal. 
The Johannesburg Town Council have accepted the tender, amounting 
to £11,100, of Messrs. Siemens, Limited, for the electric lighting 


. of Old and New Doornfontein. The material is to be ordered in 


Europe. The supply of an electric lighting plant for the City Flour 


’ Mills, Capetown, has been entrusted to Messrs. George Findlay & Co, 


electrical engineers, Capetown. A complete electrical installation, 
with a 150 H.P. generator, has been fitted up at the Dunraven gold 
mine, Rhodesia. 


ELECTRIC LIGHTING NOTES. 
Bangor.—The town clerk has been instructed to apply to 


the Local Government Board for their sanction to a loan for ic 
light works. 


Barnstaple.—The Corporation have decided to apply for 


. @'provisional order for the electric lighting of the town. They will 


therefore oppose the private application of which notice has been 


given. 


Basingstoke.—The town clerk recently wrote to the 
Board of Trade asking it the Council could obtain an electric lighting 
license. The Board replied that licenses were granted for the par- 


- pose of experiment, but in view of the advance in electrical science 


the time had come when the longer tenure which can be given by 
provisional order alone may be generally adopted, under conditions 
receiving Parliamentary and not merely Dapartmental sanction, and 
in these circumstances the Board prefer that applications for 
statutory powers, especially in the case of local authorities should be 


. made by means of provisional order rather than by means of license. 


The Council briefly discussed the matter last week. It was recog- 
nised that it is too late to apply for an order this year, but in the 
meantime the Council may consider the best course to pursue. 


Beckenham.—The South Hill Park inhabitants have 


asked for the District Council’s consent to the provision of a tem- 


rary supply of electricity from the Bromley (Kent) Electric Supply 

company, Limited. The Council has the option either of taking a 
supply in bulk from the Bromley company and distributing it them- 
selves, or allowing the company to treat South Bill Park as within 
the limit of their order, dealing with consumers direct. The clerk 
and surveyor are to prepare a draft agreement for the supply by the 


. company of current in bulk. 


Bedworth.—A meeting of the Parish Council last week 
considered the question of electric lighting. It was suggested that 


~ gas had had its day at Bedworth. A motion was agreed to authorising 


the Council to obtain professional advice, a charge to be made on the 
rates for the purpose. The assistance of the Warwickshire County 


‘Council and the Foleshill District Council is to be sought. 


Birkenhead.—On 8th inst. a Local Government Board 
inquiry was held into an application by the Town Council for power 
to borrow £15,000 for electric lighting extensions. The town clerk 
and Mr. Bates, the electrical engineer, gave evidence. 


Blairgowrie.—Mr. R. Frederick Yorke, M.I.E.E., visited 
Blairgowrie last week and examined various sources of power witha 
view to the introduction of electric lighting. Mr. Yorke was very 
favourably impressed by the means available for the objects in view, 
and expressed himself as thoroughly convinced of the practicable 
nature of the scheme. A syndicate is now being formed with a capital 
of between £8,000 and £10,000. 


Bournemouth.—The Corporation has formally resolved 
not to give its consent to the Christchurch, Pokesdown and District 
Electric Lighting Order, 1899, promoted by the Bournemonth and 
Poole Electricity Supply Company, Limited. The proposed order 
provides for the transfer of the Bournemouth Electric Supply (Brush) 
Order, 1890, and the Poole and Branksome Electric Lighting Order, 


the Bournemouth and Poole Supply 
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Bromley.—The directors of the Bromley Electric Light 
and Power Company, Limited, in their first annual report, state that 
applications have already been received for upwards of 3,000 8-C.P. 
lamps, and it is anticipated that a similar amount will be required by 
the Chislehurst Electric Light Company. 


Bristol.—A considerable part of the arc lighting exten- 
sion in Bristol streets has now been completed by the Civic Elec- 
trical Committee. 

Buxton.—The Electric Lighting Committee recently 
recommended that tenders should be invited for building the new 
electric light generating station. 

Camborne.—On account of the expense the Urban 
Council will not at present apply for a provisional order. 


Canterbury.—At the last Town Council meeting a long 
discussion took place with regard to the Electric Lighting Com- 
mittee’s recommendation that an additional sum of £12,000 
should be borrowed for further work in connection with the 
lighting installation, and particularly for public lighting. Several 
members spoke strongly against the action of the Committee in 
allowing a larger sum to be spent than was actually borrowed. The 
recommendation cf the Committee was carried. The consulting 
engineer, Mr. Robt. Hammond, attended before the Counci], and 
gave details of the progress of the work. He pointed out that at the 

resent time there were two sets of plant capable of producing 2,500 
ights, all burning at once. There were accumulators which would 
also produce 2,500, and they proposed to add to this a 5,000-light 
set. Mr. Hammond also reported that he had ordered a further 50 
meters from Messrs. Ferranti at £5 5s. each. He had arranged with 
the cable contractors to fix the meters in consumers’ premises at 2s. 6d. 
per meter. 

Chelsea.—The Vicar of Christ Church, Chelsea, the 
Rev. J. Pullein Thompson, acted as spokesman of a deputation to the 
Vestry last week to claim protection against the Chelsea Electricity 
Supply Company. The deputation bronght against the company 
several causes of complaint—vibration, smoke, &c. After hearing the 
reverend gentleman at length, it was decided, on the proposition of 
Mr. Irons, seconded by Mr. Braes, ‘That the surveyor and medical 
officer be asked to report on the whole question of the present methods 
adopted by the Electricity Supply Company, particularly with regard 
to the effect on adjacent property and the nuisance of vibration, 
a Fa &c., complained of, and that technical assistance be 
obtained.” 

Chelsea Vestry have declined the coffer of the local electricity 
supply company tosupply electricity for public lighting at cost price. 
A report of the surveyor showed that the cost would be much greater 
than that of the present system of lighting by gas. 


Cheltenham.—At a recent Council meeting the minutes 
of the Lighting Committee showed that the electrical engineer had 
reported that the steam trials of the new 220-kilowatt steam alter- 
nator had been satisfactory; that he had received tenders from 
Messrs. Siemens Bros. & Co., Limited, and from Messrs. Nalder Bros. 
and Thompson for the accumulator and exciter switchboard, at £420 
and £290 respectively; and that he recommended acceptance of the 
latter tender. He also recommended that the price of electric energy 
supplied to churches, chapels, and institutions of a like character be 
4d. per unit, with a discount of 5 per cent. for cash, and that he 
should issue a specification for the supply of small coal under a six 
months’ contract. The report was approved, and the tenders for coal 
ordered to be advertised for. The chairman of the committee re- 

orted that the electrical engineer had designed some special joint 
es for cables, and that he had permitted free use of these designs 

by Messrs. Callender, upon condition that a special discount should 
be given to the Cheltenham Corporation, and that the value of this 
discount upon the present order for boxes would be about £70. The 
minutes were approved by the Council, the Mayor taking the oppor- 
tunity of referring in laudatory terms to the qualifications of Mr. 

ur. 

Chiswick.—The ‘Chiswick District Council and the 
Chiswick and Aberystwith Electric Lighting Company have come 
to terms as to the agreement ‘under which the latter shall light the 
district of the Council. The terms require that the area leased to 
the company shall be 7,500 feet, at a rent of £100 per annum, that 
the company may not erect a dust destructor, and that they shall 
re-instate all roads broken open by them. 


Doncaster.—The architect for the new workhouse now 
erecting has asked several eminent electrical firms to tender for the 
electric lighting of the buildings. . 


Duablin.—The old gas lamps are being re-erected in 
Grafton Street and Westmoreland Street. They will be used until 
the new electric light cables are laid. 

‘On 9th inst. at the meeting of the Municipal Council, Mr. Jones 
moved the estimate of the expenditure of the Electric Lighting Com- 
mittee, £9,449 10s. 7d., and the estimate or the income, £9,781 
5s. 1ld. He thought that was very satisfactory. He was sure it 
would come upon some of the citizens as a very startling fact that 
this Committee had no occasion to ask the Council to provide in the 
estimates for any expenditure in connection with electric lighting 
during the coming year, because they had provided a credit balance 
to draw upon. All the talk and argument about the incapacity of 
the Corporation to manage their own affairs, and particularly the 
electric lighting, faded away before the incontrovertible figures pre- 
sented to them in the estimates. They had paid sinking fand and 
interest, and had £1,500 to their credit at this moment. Mr. Ireland 
seconded the resolution, and remarked that the price of electric 
lighting was very high at present. “The resolution was carried. 


Ealing.—The Electric Light Committee has received 
applications for 92 8-C.P. lamps, making the total applied for 21,048, 
of which 19,970 have been connected. 


Eccles.—The Board of Guardians have recently inquired 
the Council's terms for supplying current for the new Workhouse 
premises. 


Falkirk,—On 9th inst. the formal ceremony of turning 
on the electric light, which has been provided by the Falkirk Central 
Electric Lighting Association for the purpose of illuminating the 
shops of its members, all of whose premises are situated in High 
Street, was performed by Provost Weir at the generating station in 
Blue Bell Close. The dynamo is driven by a 15-H.P. Tangye gas 
engine, and the current is distributed to the various shops by over- 
head cables run along the back courts of the High Street. The 
capacity gives light to 150 16-C.P. lamps. It is anticipated that the 
association will, in the course of time, put in a storage battery to 
maintain the light during the day, or in the case of any temporary 
stoppage of the machinery. The plant has been laid down by Messrs. 
Thomas Laurie & Co., Falkirk. 


Glasgow.—At the Electricity Committee meeting last 
week a report on the proposed new electricity works at Coplawhill 
was submitted by Mr. Chamen, the electricity engineer, and Mr. 
Myles, the architect. The total cost for building and plant is 
estimated at £59,000, of which £16,000 has already been authorised 
by the Corporation for the new generating station. The report says 
that the works will of necessity take a considerable time to complete 
—say, two or three years—and judging from the experience connected 
with the station at Port Dundas, even longer. It is not thought, in 
view of the enormous and rapidly growing demand for electric supply, 
that any risk can be run of being further hampered, as they have 
been up till now, for want of the necessary buildings. Although 
the completion of the whole buildings might take from two to 
three years, sufficient progress might be made to allow of the first 
part of the plant being erected, though perhaps under temporary 
— within a period of nine months from the date of acceptance of 
tenders. 


Grays.—The consultant’s report on electric lighting is in 
the hands of the members of the District Council and will be shortly 
discussed The London School Board has asked the Council to con- 
sent to their laying lines from the Tilbury Docks to supply the 
Shaftesbury with electric light. The Council has agreed, provided 
.! Board takes current from the Council’s installation when it is 

y: 


Greenwich.—At the last meeting of the Board of Works 
a letter from the County of London and Brush Electric Lighting 
Company asking the Board’s consent to the grant of an order con- 
ferring power to supply electricity in the parishes of St. Paul and 
83. — Deptford, was referred to the Committees of those 
parishes. 


Hackney.—The Board of Guardians has appoiated a 
committee to consider whether, by utilisation of the present engine 
power, it would be an economy and otherwise advantageous to 
produce electricity for illumination and other practical uses in the 
whole or part of the Union premises at Homerton. 


Hastings.—The Local Government Board have sanctioned 
the municipal purchase of the Hastings Electric Light Company for a 
sum of £58,000, repayable by equal instalments in 21 years. If the money 
is borrowed at 3 per cent., the annual instalments would amount to 
£3,862 11s. 3d.; but if the sum can be obtained at 2? per cent., the 
annual amount to be paid would be £3,672 103.6d. The Hastings 
Times says that no more Corporation stock can be issued until the 
New Powers Bill goes through Parliament. An arrangement has been 
made with Lloyd’s Bank to let the Corporation have money as re- 
quired at 3 per cent. The supporters of the Electric Light Com- 
mittee are confident that this year’s business will show a profit of 10 
per cent. 


Havant.—A Portsmouth paper says that there is a move- 
ment among influential men in the locality for the introduction of 
electric lighting. 

Hereford.—The Sewers and Oatfall Works Committee 
report that the electric light installation has been completed at the 
works, and is working very satisfactorily. 

Heywood.—A sub-committee has been appointed to deal 


with the electric lighting question. A Town Council meeting was 
held last week to consider whether to apply for a provisional order. 


Hinckley.—The District Council proposes to join hands 
with other local authorities who may decide to oppose the scheme 
of the Leicestershire and Warwickshire Electricity Supply 
Company. 

Horsham,—Last Friday the Urban Council affixed their 
seal to the memorial to the Board of Trade for a provisional order. 


Islington.—The Vestry has instructed the Electric 
Lighting Committee to report the cost of providing the electric light 
from Highbury Corner, along Canonbury Road and the New North 
Road, in order that the Islington installation may meet the electric 
lighting system being at present carried out by the Vestry of Shore- 
ditch as far as the boundary of that parish. 


Kingston.—The Corporation has agreed to supply cur- 
rent for the workhouse premises at a reduced rate, but the Guardians 
have now decided to invite tenders for a separate installation, the 
Corporation offer standing over for the present. 
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Lambeth.—Some months ago the South London Electric 
Supply Corporation, to which was transferred the provisional order 
gravted to the Lambeth Vestry, approached the latter with a view to 
some of the principal streets being lighted by electricity. The fact 
may here be recalled that, by clause 20 of the transfer deed, the com- 
pany undertook to supply electrical energy, free of charge, for 25 arc 
lamps to be erected by the Vestry, and to maintain and ke:p them 
in repair. In a letter addressed to the Lighting Committee in Sep- 
tember, Mr. 8. H. Webster, secretary to the company, states that the 
company is of course prepared tocarry out the underteking contained 
in the clause referred to, but that in the event of the Vestry desiring 
to save £750 to £800 on the purchase of arc lamp standards and 
lamps, the company would provide those lamps at its own cost, 
together with a further number of 225 lamps. The company further 
stated in the course of the communication that the agreement with 
the Vestry does not assume that current for lamps of unusual 
lighting power is to be supplied, and that a very fair amount would 
be 500 watts per lamp. The company is, however, prepared in the 
event of this project receiving the Vestry’s approval, to supply no 
less than 625 watts to each of the 25 free lamps. Should electricity 
be supplied only to the free lamps at the various positions indicated 
by the Vestry, it is obvious that the company’s ordinary alternating 
current must be used, as separate mains could not be laid to serve so 
few lamps, and although fairly satisfactory results could be obtained, 
much better could be produced by rectified or direct current. The 
current, however, for the 250 lamps embraced in this scheme will 
not be alternating; it will be rectified, and put on to mains laid 
specially to serve the public arc lamps. There will be five circuits, 
each circuit containing 50 lamps, all of which will give as perfect a 
light as is at present known in the way of electric lighting. It is 
only on the assumption that this proposal will be accepted at an 
early date that the Corporation can at this stage so husband its 
capital expenditure as to be able to supply and maintain the 
225 arc lamps of 124 amperes for £22 10s. per lamp per annum, 
each arc to be switched off at midnight and replaced by two 
32-C P. lamps until dawn. This price is quoted on condition that 
a.contract is entered into until such time as the provisional 
order reverts to the Vestry. A detailed explanation of the com- 
pany’s propossls was placed before the Lighting Committee by Mr. 
Ellis, the chairman, and Mr. Manville, the engineer, on September 
2tst, when the question was adjourned until October 5th. On that 
occasion Mr. H. J. Smith, the vestry clerk, pointed out that it would 
be useless to expect the Vestry to assent to the propositions of the 
corporation, as they would, if accepted, entail a yearly payment of 
£5,062 for the 13 roads suggested by the company, as against £1,800, 
the present price of the gas lamps to be displaced, and would oblige 
the Ve+try to continue the payment for the whole term of the order, 
and this before the Vestry had seen the new lightirg in operation, or 
had been able to judge of its effect, and whether it was or was not 
worth the largely increased cost. The vestry clerk suggested that the 
corporation should be asked to give the Vestry a trial of the lighting 
cf 25 lamps for a year, the Vestry to be free at the end of the 
year to continue the new lamps or to terminate the arrangement. 
The Lighting Committee approved of the vestry clerk’s suggestion 
which was placed before the company, when Mr. Manville explained 
that it would bs necessary to have at least 50 lamps on a circuit on 


the rectified system. The committee agreed to this, provided that 


the 25 lamps to be paid for should be at the rate of £20 per lamp per 
annum and the experiment continued for one year. In reply, the 
company expressed its inability to reduce the price, but consented to 
instal the 25 additional lamps on certain conditions. It appears that 
the present cost of gas in the streets proposed to be lighted by the com- 
pany with 50 arc lamps amounts to £561, and that the 25 arc lamps to 
be charged for out of the 50 to be erected would be £562. The Lighting 
Committee, at a meeting of the Vestry on the 8th inet., recommended 
the adoption of the company’s offer, on condition that the lighting of 
the arc lamps should cease at 1am., and not at midnight. A long 
discussion took place, but eventually an amendment was carried by 
42 to 11 votes adopting the before-mentioned suggestion of the vestry 
clerk and adhering to the terms of the contract for at least one year, 
and instructing the Lighting Committee to report as to the cost of 
the standards and the cost of lighting by meter as compated with the 
price asked by the South London or any other electric supply 
company. 


Jeamington.—The Electric Light Committee is writing 
to the svlicitors of the Midland Electric Light Company, which at 
pr-sent supplies Leamington with light, asking, in view of the appli- 
cation of the Town Council to the Board of Trade for powers to light 
the town with electricity, whether the company is taking up the same 
position as last year, or if they are prepared to open up negotiations 
with a view to arriving at a settlement. If no settlement is arrived 
at, the committee will recommend that the application of the Council 
be by. way of open arbitration with the Board of Trade. 


_. Leatherhead.—The Urban Council had a brief discus- 
sion last week re its electric lighting provisional order, and in the 
end it was left with the clerk to obtain information from the firm of 
electrical enginesrs previously consulted. 


Lincola.—The Electric Lighting Committee recently 
approved Mr. Vesey Brown’s details of the estimate of £19,000 for 
extra plant, cables, &c. It was resolved that Mr. Brown be 
empowered to arrange with Callender’s Cable Company for an exten- 
sion of the contract for the provision of the cables for a period of 12 
months from the time fixed by the present contract. Addressing the 
Council last weck, Councillor Harrison, chairman of the committee, 
said they hoped the current would be turned on in the course of a 
week or two, The engineering works of the country were exceedingl 
full of work, and it was a matter of great difficulty to obtain a mf 
execution of orders. This had caused the delay. No reply yet 


been received from the Local Government Board respecting the pro- 
posed loan of £19,000 for works of extension. Already there were 
applications for 3,681 8-C.P. lamps, while the maximum supply with 
the present machinery was about 5.000. The new capital would go 
much farther than the £22,000 already spent, for while they had now 
43 miles of cable, the extra capital would increase the mileage to 
144 miles. The minutes were adopted. 


Llanrwst.—Mr. G. R. Peera, Colwyn Bay, has made 
arrangements to put down electric works in the town, but before 
going to any expense he is trying to get an undertaking from the 
Council that when the scheme was in fall working order they would 
not secure a provisional order and work in opposition, and that they 
would not allow the gascompany or any other outsider to secure that 
— It is proposed to bring the whole subject up for discussion in 


London.—The St. Olave’s Board of Works offers no 
objection to the application of the County of London and Brush 
Provincial Company as to system of supply. 


Lourenco Marques,—Lourenco Marques, the Portuguese 
town on the verge of Delagoa Bay, has now got its electric lighting 
works. The undertaking has been carried out by a French syndicate, 
who purchased the original concession from a German resident, and 
formed a company with a capital of 850,000 francs.. The whole plant 
is of French manufacture, even the bricks being imported. About 
12 miles of streets require lighting, and though a portion of the 
suburbs is included in the scheme, additional plant will have to be 
laid down to supply the growing needs in this direction. The opening 
ceremony was performed by His Excellency Governor Machado. 


Malvern.—The Board of Trade having drawn the 
Council’s attention to the fact that its 1690 provisional order had 
y been put into force, that body has decided to ask foran extension 

time. 


Merthyr.—At last week’s District Oouncil meeting 
instructions were given to the clerk to send to the British Electric 
Traction Company the conditions upon which the Council had so far 
agreed to support their provisional order for electric lighting, and to 
ask that the company should send down during this week a 
—— official to confer with them upon further points to be 

ussed. 


Montrose.—In reply to the inquiry put by a member of 
the Police Commission as to what was being done in electric 
lighting, Provost Mitchell said he was vary much misinformed if 
they did not have it in full swing before next winter began. The 
provisional order had been obtained, and all that was necessary now 
was the formation of a local company to carry out the provisions in 
that order. The clerk had received a letter from the Messrs. Edmund- 
sons explaining the reasons for the delay. 


Natal —The inauguration of the electric lighting cf the 
streets of Pietermaritzburg, the capital of Natal, took place just 
before the last mail left. Sixteen arc lamps were lighted, and others 
are to be switched on as conveni:nt. Three alternators have been put 
down, but as the switchboard and other portions of the plant had 
not arrived it was only possib‘e to work two of them. So far, one 
has tupplied the private lighting of the city, and the other was 
ranning very light with the 16 arc lamps. The total capacity of the 
plant is equal to 6,000 8-0.P. lamps, 


Northallerton.—The terms put forward by the North- 
allerton Electric Light Company for supplying electric light to the 
district by means of overhcad wires, includes the free provision of 
two 1,000-C.P. lamps in the Market Place. The various matters in 
connection with the agreement will be discussed at the next Council 
meeting. 


Oldham.—At last week’s Council meeting Councillor 
Johnson referred to the proposed extension of the electric light 
station and the decision to write Prof. Kennedy at an early date to 
give advice on the subject. Hea:ked if it had been definitely decided 
to extend the station, and whether the proposed extension was on 
account of the ordinary consumption of electricity, or with the view 
of using electricity for tramways. It was within the knowledge of 
the Committee that 12 months ago they had Prof. Kennedy down, 
and after going over the district he gave certain information. 
Unless, continued Councillor Johneon, the Committee had come to a 
definite decision to go on with the work, he could not see why they 
should invite Prof. Kennedy down again to confer with them, as he 
did not know what further information they would get than was 
obtained 12 months ago. Alderman Harrop, chairman of the Electric 
Light Committee, said there had been practically nothing done, but 
it was their duty to make arrangements for the future. The Com- 
mittee were of opinion that Prof. Kennedy should come down, in 
order that they might inquire as to the adoption of the best means 
regarding the tramways. Only last week Manchester had to issue an 
appeal to use only a portion of their lamps. They did not want to 
be in the same position, and they were taking the proper means not 
to get into the unfortunate position the Manchester Corporation 
occupied at the present time. The minutes were adopted. 


Radcliffe (Manchester).—The District Council have 
decided to make application to the Local Government Board for 
powers to borrow £16,000 for electric lighting. 


Retford,—The Town Council has affixed the Corporate 


seal to a memorial for a provisional order for the borough of Hast 
Retford, 
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Richmond (Yorks).—The Town Council last week 
decided to get advice with a view to installing the electric light. 


Rochdale.—A Local Government Board inquiry was held 
on 6th inst. with respect to an application on the part of the Roch- 
dale Corporation to borrow £30,000 for electric lighting purposes. 
In the course of his evidence Mr Lacey, consulting engineer, said 
that electricity would be also supplied for traction purposes. The 
town clerk stated that the tramways, when the lease had expired, 
would be taken over by the Rochdale Corporation. Mr. Ball said that 
the buildings for electric lighting would cost about £9,500; the 
engine, &c., £4,700; and he aleo gave the cost of the other work. 


Salford.—On the recommendation of the Electric Light 
Committee the Town Council have resolved to appoint a consulting 
engineer to advise them in connection with electric lighting exten- 
sion works. Alderman Sir R. Mottram in addressing the Council 
last week said that when they were spending £200,000 they should 
obtain the best expert advice. 


Sheringham.—aAt a recent parish meeting the Lighting 
Act was adopted. The surveyor reported on gas and electricity. A 
water-power electrical scheme is estimated at £4,600. 


Shirebrook.— The Shirebrook Colliery Company is 
asking the Blackwell Rural Council for permission to take electric 
mains into Shirebrook for the supply of private consumers. The 
question of public lighting is also raised. The company is already 
supplying the hotel and shops on its own property. A committee is 
considering the matter. 


Shrewsbury.—On Monday the town clerk intimated to 
the Council that he had received a letter from the Local Government 
Board authorising the Council to borrow £30,463 for the purchase of 
the undertaking of the Shropshire Electric Light and Power Oom- 
pany and the extension of the works. 


Sleaford.—Last week the Council discussed the advisa- 
bility of obtaining a provisional order for the installation of electric 
light in Sleaford, and it was ultimately resolved to take the advice 
of a consulting engineer. 


Sowerby Bridge——The District Council has decided to 
apply to the Local Government Board for a provisional order for 
generating and distributing electricity for illuminating and motive 
power purposes throughout the Council’s Gas Act area. 


Stockton.—Last week the Corporation ordered that appli- 
cation be made to the Public Works Loan Commissioners for a loan 
of £28,482 for purposes of electric lighting at 2? per cent. over 25 


years. 
A site for electricity works is to be purchased near the gasworks 
at a cost of £1,900. 


Sutton Coldfield.—The Town Council last week passed 
the draft provisional order and application to the Board of Trade, 
and also resolyed to oppose the scheme of the Leicestershire and 
cue Electric Sapply Company, which would include Sutton 

oldfield. 


Tanfield (Durham).—The following is a list of tenders, 
quoted by the Contract Journal, submitted for the supply and erection 
of various electric plant throughout their district, including engines, 
dynamos, cables, insulators, poles, &c., to cover a distance of between 
one and two miles, for the Tanfield Urban District Council. Mr. 
Robert Heslop, Burnopfield, R.S O., surveyor :— 


No. 1—InsTALLATION, 
Corlett Electrical Company, Mosley Street, Newcastle- 


on-Tyne ger per: £480 0 0 
H. Armstrong, Chester-le-Street .. 61811 9 
W. Dalzell & Co., Quay Side, Newcastle . . 700 00 
8. H. Gowdy, Cloth Market, Newcastle .. 1,080 0 0 
Brush Electrical Company, Queen Victoria Street, London 1,471 0 0 


No, 2.—EnGinE, Dynamo, &c, 


Corlett Electrical Company 40 0 0 
W. Dalzell & Co. a 00 
Brush Electrical Company .. 9810 00 


Toronto.—Toronto recently resolved to embark on a new 
and complete scheme of electric lighting, and tenders were invited 
from various persons and firms. Among the tenders is that of the 
Anglo-American Electric and Supply Company, which is represented 
locally by Mr. G. P. Magann, Dr. R. A. Pyne, M.L.A., and Messrs. 
@.S. Ransom and Henry M. East. The Financial News says that 
the company offers power in such quantities as may be required from 
time to time by the Corporation at cost, after paying a dividend of 
10 per cent. to the shareholders upon a capitali stock of 
$5,000,000. The cost to the general public, it is represented, would 
not exceed 1 cent per horse-power per hour, and it is suggested that 
even this figure may be considerably reduced. The company pro- 
poses to put ina 10,000 horse-power plant at a cost of about $1,000,000, 
exclusive of site and wiring. The company also proposes to carry on 
the manufacture of electric supplies on a om scale, and the capital 
stock is fixed at the foregoing figure to allow of this branch of opera- 
tions, All the company’s works would be located in the city of 
Toronto. No decision has yet been come to in the matter, we believe, 
and it remains to be seen whether the Anglo-American Company can 
compete on favourable terms with local enterprises. 


Terquay.—At a recent Council meeting the electrical 
engineer reported to the same meeting that on March 17th, 1898, 


there were 48 consumers, the lamps connected being equivalent to 


8,700 8-C.P. Consumers on December 5th numbered 95, the 
lamps connected being equivalent to 6,500 8-C.P. There were 
14 applications in hand. The private installation at The 
Knoll has been replaced by a public supply. The number of 
units generated is as follows:—From March 17th to June 24th, 
26,58; from Jane 25th to July Sist, 7,121; from August Ist to 
August Sist, 6,701; from September 1st to September 30th, 10,99); 
from October 1st to October 30:h, 85,721; from O:tober 3let to 
November 29h, 18,344; total cutput, 85,735. Revenue from March 
17th to June 24th, £561 16s. 7d; Jane 25th to September 29ch, 
£530 Os. 2d.; total, £1,091 16s. 9d. 

The electric light plant at the refase destructor was ran for 
the first time last week. The destructor room is illuminated by 
three Jandus arc lamps, and there are some 20 incandescent 
lamps inside and outside the building. All the work, including 
the supply of the dynamo, &c., has carried out by Messrs. 

A report on the capital expenditure e Torquay munici 
electricity as bow Fong was laid before the Council last week. 
Alderman Kerswill, the chairman of the Electric Lighting Com- 
mittee, said the total outlay was £24,867, or £1,726 more than the 
original estimate; but after deducting £920, the value of material 
available for the extension of the mains, the actual cost was £23,946. 
The amount of the loan sanctioned and raised was £22,3(0, so that 
there isan actual deficit on capital account of £1,646. The detailed 
account showed that 20,050 yards of cable were laid at a cost of 
£5,589, an increase of £208 on the estimate; 52 arc lamps cost £1,346, 
less by £437 than the estimate which was for 70 arc lamps ; boilers, 
engines, and machinery at the station cost £13,011, being £840 over 
the estimate. Oa the building account there was also an excess 
expenditure of £1,115. A letter from Mr. W. H. Trentham, the 
consulting engineer, was read in which he dealt with the various 
items of expenditure, and explained how the increase had arisen. 
connection with the mains, the outlay would have been only £5,000, 
or £381 less than the estimate, but for the fact that as work proceeded 
the committee authorised the laying of extra mains, costing £589. The 
increase in the expenditure on the machinery account was due to 
the change which was made after the work began on the site appro- 
priated for the installation. This also caused the increase in the cost 
of the alteration of the buildings, but the effect of the change was 
that the capacity of the works can be increased by two-thirds without 
further expenditure upon buildings. “I may also point ont,” added 
Mr. Trentham, “that the cost per kilowatt is only £53—a much lower 
figure than in any other public works in the kingdom, in some of which 
the capital outlay has been very extravagant.” Tne Council decided 
to defer the discussion of the report until March next, when the 
financial year closes. 


Tottenham.—The District Council last week resolved to 
apply for a provisional order for electrically lighting the district, this 
step being presumably taken to keep out companies. 


Ulverston.—The Board of Trade has written to the 
District Council asking for observations respecting a proposal to 
allow the Windermere and District Order of 1895 to remain in force 
in Claife and Hawkshead, and to revoke for the remaining portion of 
the rural district. The Council has resolved to ask the Board to 
revoke the whole of the order. 


Wales,—The British Electric Traction Company has in- 
formed the Vaynor and Penderyn Rural District Council that its 
poner pon oa scheme, so far as it affects this district, will not be pro- 

with. 


West Bromwich.—As briefly intimated in the ELxEc- 
TRICAL Review of last week, the West Bromwich Town Council have 
decided to oppose the provisional order being applied for by the 
Midland Electric Corporation for Power Distribution, Limited, for 
power to supply electricity in the borough of West Bromwich, 
amongst other places. At the meeting of the West Bromwich Town 
Council on Wednesday in last week, the Mayor (Councillor 8. Pitt), 
referring to this application, said it would be remembered that the 
Council —_ for a provisional order last year. They were then 
opposed by the company, but notwithstanding that, the Council 
obtained their order. The same company were now coming again, but 
they considered that electricity for both motive power and lighting 

urposes should be in the hands of the Corporation. He pointed out 

lurther that at a meeting of the Municipal Corporations Association 
held in London, it was resolved recently to organise a united oppo- 
sition to companies entering towns and trying to take from Oorpora- 
tions powers which they had already obtained from Parliament. 
They, in West Bromwich, were members of the Association, and he 
had no doubt they would be assisted by that Association. The Mayor 
said that the Electric Lighting Committee were taking the quickest 
steps they could in the matter, consistent with safety. They were 
now awaiting expert advice, after which the committee would be able 
to report more fully to the Council. The resolution to oppose the 
provisional order was carried unanimously. 

The Walsall Town Council has resolved to take the necessary 
steps for opposing the Bill of the British Electric Traction Com- 
pany, Limited, for adopting electricity on the South Staffordshire 
trams, 


Wigan.—Last week Alderman Holmes, in moving the 
minutes of the Electric Light Committee, said the committee had 
passed a resolution recommending the Council to put down an instal- 
lation to supply the town with electric light. He hoped the Council 
would see its way to confirm the ation. The minutes were 
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Woking.—In connection with the proposed purchase of » 


the undertaking of the Woking Electric Lighting Company, the 
District Council has decided to spend 30 guineas to obtain the opinion 
of an expert on the value of the works. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Blackpool.—Some time ago the Town Council decided to 
discard the conduit system of electric traction and go in for the over- 
head system. On Tuesday last week, however, the work of erecting 
the overhead poles was ye oom stopped by the newly elected 
Council until the General Purposes Committee had met. This 
meeting has now been held, when it was pointed out by the borough 
electrical engineer that on a fine day the minimum leakage of 
current under the present (conduit) system was 45 per cent. That 
was a very serious matter, as the Board of Trade only allowed a 
maximum of 2} per cent. Then the new copper conductors cost £800 
per year, repairs to collectors absorbed £400, while the cost price of 
the electricity which ran to waste in the earth, and from which they 
derived no benefit, was £700 per year. This, says the Yorkshire Post, 
caused a loss of £2,200 per year, and the overhead system would 
prevent that. It was decided to adopt the overhead system by 25. 
votes to11. The cost of the change will be £6,000, and this sum, it’ 
is anticipated, will be saved within two years. © 

The General Electric Company recently informed the Lighting 
and Tramways Committee that an error of £200 was made in their 
estimate for trolley wires and insulators. The General Purposes 
Committee will meet to consider the matter. 


Bristol.—Last week reference was made to a serious 
hitch which had occurred between the Bristol Sanitary Committee 
and the Tramway Company now engaged in turning the whole of their 
horse tramways into an electrical system. The difference had arisen 
owing to the committee calling on the company to erect central poles 
in certain wide streets to carry their trolley wires, while the company 
claimed that they had under their Acts received power to work on 
the span-wire system. An appeal to the law courts <ome at one 
time imminent to settle the respective powers of the two bodies. 
The tension has now been eased a little, owing to the company 
adopting a more conciliatory attitude. The city engineer communi- 
cated the decision of the committee to the company in a letter in 
which he said the committee were unable to approve of the positions 
proposed by the company for their posts in those streets where, in the 
opinion of the Corporation, the posts should be in the centre of the 
carriageway, or on the footway on one side only; the committee 
therefore hoped the company would submit fresh plans, showing the 
positions altered in accordance with the committee’s suggestion. The 
city engineer continued :—“ It is not the desire of the Corporation 
that the company should be obliged to do anything beyond their 
statutory powers, or impossible on technical grounds. I have. 
authority, if I think fit, to approve of any suggestions of the company 
with regard to the position of particular poles on these grounds. 
The committee do not think that the company have any ground 
for complaint on account of its being necessary to shift the present 
positions of certain of the tramways which have only lately been 
relaid in a manner suitable for electric traction, as the result appears 
to be contemplated by the Electrical Powers Act, where it is pro- 
vided that the company may, with the consent of the Corporation, 
deviaté from the lines of the tramways as existing at the time of 
making the alterations. That consent the Corporation are ready to. 
give. The company will recollect that when the tramways in ques- 
tion were relaid they did not consult the Corporation as to the = 
tions of the posts. Had they done 20, the Corporation would have 
had an opportunity of informing the company of their views on the 
matter.” The secretary of the company, in his reply, expressed great. 
disappointment at the city engineer’s letter, and continued :—“ The 
concluding remarks of your letter (those quoted above) indicate 
some misunderstanding, inasmuch as most of the lines in question 
were relaid before the authorisation of electrical traction, and now 
only require bonding; asa matter of fact, since the passing of our 
Acts of last Session, we have carefully abstained from provssting 
with works which we thought might be affected by the works 
your committee upon this head, and in doing so, as your practical 
knowledge will confirm, we have incurred great inconvenience and 
expense in transferring our large gangs of workmen from one part of 
the city to another, and restricting their operations to short lengths, 
which were regarded as not o} to any question. Moreover, the 
directors are quite unable to follow your argument that, because their 
Act of Parliament prohibits any deviation from the existing lines cf 
tramways, except with the consent of the Corporation, therefore we 
have no ground of complaint when called upon against our wish to 
reconstruct a second time extensive lengths of tramways in deviated 
zoetone although for the purposes of electrical adaptation such a 

viation is altogether unnecessary. However, in their desire to 
meet the views of the Committee the directors have given the matter 
further consideration, and now suggest that ‘possibly the difficulty 
may be overcome if the Committee will revert to their resolutions of 
October 26th and November 2nd as an approximate basis, with the 
understanding that the company shall not be asked, as a general rule, 
to again reconstruct tramways already relaid, but that special places 
—such as the locality of St. Augustine Bridge—shall be specially 
considered. I would suggest that these details could be most con- 
veniently settled at a conference between yourself and the company’s 


— 


officials, and you could then report to your Committee definitely the 
extent to which we are willing to go with a view to amicably arrang- 
ing the whole subject.” The resolutions suggested as “‘ an approximate 
basis” required central poles in streets 40 feet wide and upwards 
(instead of 36 feet, as in a later resolution), and allowed the company 
to use the span-wire system with double poles in streets less than 
40 feet wide, but provided thatin streets less than 30 feet between the 
kerbs the company should use side poles with bracket arms, or span 
wires between the houses. The Sanitary Committee has authorised 
their engineer to confer with the tramway officials, as suggested by 
ney but did not commit themselves to any change in their 


Derby.—The Corporation Parliamentary Committee have 
issued a report, which was presented at the Council meeting on Wed- 
nesday, stating that, subject to the ay a of the Council, they 
have agreed to purchase the tramways for £32,000. The committee 
recommended formal opposition to the Bills of the General Power 
Distributing Company, and of the Leicestershire and Warwickshire 
Electric Supply Company. 


Dewsbury.—The British Electric Traction Company 
have given notice of their intention to apply for powers under the 
Light Railways Act to construct tramways from Dewsbury to the 
surrounding towns and villages. Dewsbury Corporation have 
decided to oppose the company, and plans have been prepared by 
the borough electrician (Mr. O. M. Jonas) for a local system of 
electric trams to serve Dewsbury, Heckmondwike, and Ravensthorpe. 
Much interest is being taken in the matter. Last week the Dews- 
bury Ratepayers’ Association was held, several Town Councillors 
being present. Mr. Robert Armstrong, a vice-president of the Dews- 
bury Tradesmen’s Association, read a —_ dealing generally with 
the question of electric traction. He first showed what a great con- 
venience to the whole district electric trams would be, and then said 
he had communicated with the British Electric Traction Company 
on the matter. In reply to his questions, the company’s representative 
had stated that it would take from 12 to. 18 months to get trams 
running after the date of the confirmation of the order; in some 
places the company would take electrical energy from corporations 


at ld.or 14d.-per unit, with a sliding scale for large consumption ; 


the consumption of energy would be about: one unit per car 

The company preferred not to give an option of purchase under 21 
years ; but if the Co tion would accept a clause by which they 
would pay a reasonable sum as compensation for compulsory sale, a 
purchase could be arranged at an early date. Mr. Armstrong went 
on to say that if a private company could make a system pay, the 
Corporation could do so, and then gave figures.showing the progress 
of electric traction. A long discussion followed the reading of the 
paper, and although no resolution was passed, the majority present 
expressed themselves in favour of the Corporation taking the matter 
up in preference to allowing a private company to come in. 


Electrical Cabs in France.—The Compagnie Générale 
des Petites Voitures called an extraordinary general meeting of its 
shareholders on Monday, 28th ult., for the purpose of getting them to 
authorise the conversion of the existing debenture bonds from 4 per 
cent. to 34 per cent., and to make a fresh issue of 10,000,000 francs 
worth of 34 per cent. bonds to enable the company to proceed with 
its scheme of electric motor traction. This was unanimously agreed 
to, and the whole of the fresh issue has already been taken up by the 
Crédit Lyonnais. The Financial Times makes some comments upon 
the matter. The Compagnie Générale des Petites Voitures is a very 
large and old-established concern, with a big capital, and for some 
time past its directors have come to the conclusion that a radical 
change must sooner or later take place in the present horse traction 
owing to the immense development which is now taking place in the 
means of transport in Paris. For the last three years the company 
has been experimenting at considerable cost with various kinds of 
motors, and it has at last fixed upon an electric motor which, after 
various trials, is considered to be the most practical for the ree 
of cabs plying for public hire. In their report to the shareholders the 
directors do not undertake to say whether the application of 
mechanical traction on a large scale for the use of cabs will be a 
success, but they think that the time has now arrived when a fair 
experiment may safely be made, This experiment, to be of 
any practical use, must be. conducted with a sufficiently large 
namber of cabs to solve the question of cost price and 
to enable the establishment of a comparison between the expenses of 
animal and motor traction. The directors consider that 100 cabs at 
least are necessary for the experiment, and should the result prove 
satisfactory, their intention is to place upon the streets as many cabs 
as possible by the year 1900, in view of the great exhibition. The 
first depot for the new automobile cabs have just been finished; a 
number of “cabbies” have been trained to engineer through the 
streets of Paris the new electric motor cabs, and ere long the 100 
vehicles will be plying for public hire. Hiven as it is, there are a few 
to be seen about the streets, but these have been hired out to private 
persons. It will thus be seen, says our financial contemporary, that 
whilst in London the company formed to run electric cabs has not 
been very succeseful so far, in 8, on the other hand, the matter is 
being taken up on a large scale by a powerful company only after 
three years of trials, and even now the directors do not guarantee that 
the experiment will be a success, since they say no industrial 
rience on a large scale of electric cabs has yet been made, and there- 
fore it is impossible to say what the results may be. Notwithstanding 
this, however, the shareholders appear to have every belief in the 
wisdom of their directors and in the future of mechanical traction, 
and were quite content to vote a large debenture issue for the pur- 


re (Continued on page 905.) 
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CITY AND SOUTH LONDON RAILWAY 
EXTENSIONS. 


THERE has been quietly proceeding for some time past 
underground-operations in connection with the extension of 
the City aad South London Railway that are full of interest. 
They are in some respects less remarkable than those con- 
nected with the more ambitious Central London and Waterloo 
and City lines, but, considering the short length of track, the 
incidents of constraction are noteworthy. They include 
carrying the line under the bed of the River Thames, and 
constructing a station underneath one of the City churches. 
As the forerunner of underground electric railways, the City 
and South London will always merit the admiration of engi- 


upon the site of the stations. Before the end of 1888 
Messrs. Sir W. G. Armstrong, Mitchell & Co. com- 
menced work on the hydraulic lifts and machinery 
which were to give access to the station, ard in 1889 
the contract for the electrical equipment was let to Messrr, 
Mather & Platt. The experimental running of the electric 
locomotives and two of the carriages was commenced in 
February, 1890, on the City section, and continued from 
time to time until the completion of the works. The 
inauguration by H.R.H. the Prince of Wales in November, 
1890, was followed on December 18th by the opening to the 
public. In the first half-year 174,000 train miles were run, 
and 2,412,000 passengers were carried. In the year 1894, 
458,000 train miles were ruv, and 6,900,000 passengers were 
carried. 


JUNCTION oF NEw AND Otp Line.—The original line is shown on the left. 


neers, for it was on this line that the late Mr. Greathead 
completely demonstrated the utility and economy of the 
method of tunnelling so intimately associated with his 
name. Moreover, it ought not to be forgotten that the elec- 
trical portion of the system was under the care of the late 
Dr. John Hopkinson. 

It will doubtless turprise many to know that 13 years 
have elapsed since the construction of the City and South 
London Railway first began. The constructive work has 
almost faded away from one’s memory, and it may be of 
interest to recall some of the distinctive features of the 
original line. In October, 1886, the construction of the firat 
of the two tunnels which it was decided to carry under the 
Thames was commenced. The second was started in the 
following year, and about the same time work was begun 


The line is composed of two iron tunnels, which, besides 
passing under the Thames, in some paces goes through 
water-bearing strata, the important feature of this portion of 
the work being the use of compressed air in combination 
with shields. Grouting by compressed air was first employed 
on this line for the purpose of filling in the cavity left by 
the advance of the shield. 

The generating station is at the Stockwell end of the line, 
and comprises rope-driven generators. An interesting 
feature is the Willans engine, which takes the fluctuating 
load of the system without any trouble. We have included 
two views of the interior of the generating station, one 
showing the whole of the electrical plant and the other illus- 
trating the Willans-Siemens set. 


Financially, the line has not been the conspicuous success 
E 
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it deserved. The dividends have never been higher than 
2 per cent., and some few years elapsed before this was 
achieved. In one of the latest statements made by the 


chairman of the 
company anent the 
cost of working the 
line, it was shown 
that the percent- 
age of working ex- 
penses to receipts 
(first six months 
1897) was 57:2. 
If the cost of work- 
ing the lifts was 
deducted, the per- 
centage came out at 
50°40. The receipts 
per train mile were 
23. 4d., locomotive 
expenses were 
6°06d., and the 
average number of 
people carried was 
46°54. 

In the extensions 
from London 
Bridge to Finsbury 
Pavement, which is 
part of larger 
scheme that will 
eventually take the 
line to the Angel 
at Islington, the 
company look for 
returns that will 
materially increase 
the present divi- 
dends, and this 
anticipation is pro- 
bably justified, for 
the line will directly 
connect Moorgate 
Street Station with 
London Bridge Sta- 
tion. 

By building this 
new line the system 
will undoubtedly be 
able to deal satis- 
factorily with an 
increased traffic; 
moreover, the new 
tunnel under the 
Thames will obviate 
the difficulties 
arising from the 
small capacity of 
the King William 
Street station. Oa 
this point the chair- 
man of the com- 
pany declared some 
time ago that on 
account of the 
smallness of the 
station the line was 
not worked to more 
than a third of its 
capacity. The new 
line, therefore, is a 
distinct branch 
from the Borough 
station, this will 
enable the company 
to get astation close 
to the London 
Bridge terminus, 
and the platforms of 


the two railways will be connected together by means of an 
At the Moorgate Street end, the 


underground passage. 
line will eventually b2 in connection with the Great 


WILLUANS-SIEMENS SET. 


Northern and City Railway, so that in an interchange of 
traffic the South London line would gain material benefits. 


There will be also provided an underground connection with 


the Metropolitan 
system at Moorgate 
street. The new 
line will have a 
station at the corner 
of Lombard Street, 
and this will be in 
close connection 
with the Bank 
station of the Cen- 
tral London Rail- 
way and the Water- 
loo and City lines. 
lt will be seen that 
when the line is 
complete, instead of 
being out of touch 
with other railway 
systems, as it has 
been previously, it 
will be connected 
with a complicated 
network of railways, 
and will, moreover, 
be in direct contact 
with the most 
thronged 
of the City. We 
were long ago of 
opinion that the 
City and South 
London Railway, 
with its termini at 
London Bridge and 
Stockwell, would 
never reach a highly 
prosperous stat, 
but the additional 
section now under 
construction will, 
we think, enable the 
system to attain to 
a most flourishing 
condition. 

The most con- 
spicuous feature 
from an engineering 
point of view is the 
underpianing of St. 
Mary Woolnoth 
Church, immedi- 
ately underneath 
which the main 
shaft for the lifts 
have been sunk. 
The company, by 
an Act of 1893, 
had power to pull 
the church down, 
but when, in 1896, 
an extension of 
time was sought, 
the condition was 
imposed that the 
church was to be 
left intact, but that 
the subsoil could be 
used and the sta- 
tion constructed 
beneath the church. 

The large oblong 
shaft is 73 feet 
6 inches by 24 feet, 
divided into five 
bays, in which will 


work electric lifts made by Messrs. Easton, Anderson and 
Goolden. It is lined with cast-iron casements for a depth 
of 52 feet from the top, the remaining 28 feet being brick- 
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work, in which are formed the entrances and exits to and 
from the lifts. The twostation tunnels are 21 feat diameter, 
and lined as usual with cast-iron rings. 

In underpinning the church the four main girders, de- 
signed to support the four groups of columns which carry 
the roof, were fixed in position, and small needle girders were 
then threaded through the bases of the columns. The south 
wall ‘was pierced at 
intervals of about 
5 feet, and strong 
needle girders fixed 
through the wall, 
one end resting on: 
the solid stone on 
the ontside, and the 
other tied down to 
one of the main 
girders supporting 
the columns. For 
the wall on the 
north side the same 
method could not 
be adopted, as the | 
work could not be 
executed from the 
street. One maio 
g-rder was therefore 
designed to carry 
the whole weight. 
Needle girders were 
fixed just below the 
church. floor level, 
under cover of 
which the wall was 
cut away to allow 
of the girder being 
fixed. After the 
wall had been 
securely pinned up 
above the girder, suspended needles were put in one at a time, 
and the intervening masonry held up by cross steel joints 
placed.on the top of the needles. Grouting under air pres- 
sure has been largely employed in the work, especially for 
filling up between the girders and the old masonry. 

It is fitting that 
electricity should 
already play a con- 
spicuous part in 
the construction of 
this line, and quite 
recently we had an 
opportunity of in- 
specting the tem- 
porary electrical 
plant, which, at the 
present time is 
supplying energy 
for lighting the 
workings, to the 
contractors’ _loco- 
motives, and to a 
motor which drives. 
a‘tunnel cutter.. 

At a point adjoin- 
ing Moorgate Street 
Station a small gene- 
rating plant has 
been erected on the 
surface. This con- 
of two 50-H.P. 
oco.. type boilers, 
one Ransomes, Sims 
and Jefferies verti- 
cal compound 
engine of 60 B.H.P., running at 300 revolutions, coupled 
direct to a Siemens compound woand dynamo with an 
output of 150 amperes at 210 volts. : 

There is also a Browett-Lindley, Paterson & Cooper 
combination of almost similar size. _ These two sets are kept 
busy day and night. At the London Bridge shaft a very 
similar plant. is at work, and together they supply power to 


TUNNEL CUTTER DRIVEN BY Moror. 


four Siemens locomotives, three of 12 B.H.P., and one of 
15, and, as we have already said, to a motor, and for light- 
ing the whole of the workings. 

These locomotives, on which are series-wound motors 
with double reduction gearing, have been built specially for 
this kind of work,and have proved most. valuable. The 
function of these locomotives is to draw the excavated clay 
to the bottom. of 
the shafts, where it 
is drawn up and 
carted away. 

A journey on one 
of these vehicles 
brought us to the 
end of a tunnel in 
course of construc- 
tion. At this face 
the motor-driven 
cutter was being 
operated. One of 
our illustrations 
thows the tool in 
the provess of b»ing 
dismantled. The 
motor is of the 
enclosed type, and, 
with the whole 
machine, was built 
by Messrs. Easton, 
Anderson and 
Goolden. 

Current is trans- 
mitted to the loco- 
motives by means 
of overhead wires, 
the collector being 
a form of swinging 
frame. The trolley 
wire is‘25 H drawn 
copper supported from the top of the tunnel by “Etna” 
or porcelain insulators, while a third method combining 
novelty, cheapness and efficiency consists of a hard wood 
block bolted to the iron of the tunnel, and attached to it a 
strip of strong raw hide, which is made fast to the wire 
by means of a piece 
of thin copper sheet. 
The result is con- 
sidered very satis- 
factory, and owing 
to the flexibility 
there is less spark- 
ing at the points 
than with the more 
orthodox methods. 

One of the illus- 
trations shows the 
junction of the new 
tunnels with the 
old ones. This is 
a most interesting 
piece of work, and, 
moreover, was ac- 
complished without 
tt any time stop- 
ping the traffic of 
the City and South 
London Railway. 


ordinary 200-volt 
B.C. type, and are 
provided with two 
short pieces of wire 


ONTRA AN J NDOD NSION.” 
C RACTORS’ ELEctRIc LocomoTivE ON City anp SoutH Lonpon: EXTENSIO attached by a 


spot of solder 
direct to the terminals in the cap, they are by these 
suspended from the wires, which are bare copper of °3 
diameter. Although the voltage is 200, there has been no 
burning out owing to the use of this method. > 
Considering the temporary nature of the work the wiring 
both for the locomotives and the lighting is of a substantial 
character. 


The lamps are 
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The contractors for the undertaking who employ this very 
considerable electrical plant are Messrs. John Mowlem & Co., 
of Westminster, and their electrical engineer who was 
responsible for the work is Mr. Herbert Allen. 


NOTES ON THE RELATIVE COSTS OF 
COPPER AND ALUMINIUM. 


By JOHN B. C. KERSHAW, F.1.C. 


Tur rapid increase in the price of copper during the last few 
weeks, to which attention has been drawn in the “Notes” 
columns of the ELectricaL REvIeEw, has given additional 
interest to the question of the relative values of copper and 
aluminiam when used for conducting purposes; and the 


writer therefore takes this opportunity to amplify the short 
article upon this subject published in the issue of the E.xc- 
TRICAL Review for September 2nd last, and to reply to 
some of the criticisms passed thereon. 

The average price per ton of G.M.B.’s for August of this 
year was £51 15s,, the price for the secord half of November 
was £56 2s, 6, the advance in price has therefore been 
£4 7s. 6d. per ton. 

The relative values of rolled electrolytic copper in a form 
ready for drawing into wire at the two dates, may therefore 
be taken as £55 103. and £59 17s. 6d. per ton. Inserting 
the latter price in the formula given in the article of 
September 2nd, namely, 


S-x Pxe 


sxpxe in which 


S = Sp. gr. of copper. 
P = Cost price per pound of copper in bar form. 
= Conductivity of copper, 


City anp Soutu Lonpon Rai~way ExtTeNnsions.—GENERAL VIEW OF PowER Howse. 


and s pc represent the corresponding values for aluminium, 
we have 
copper x x 59 
aluminium ~ 2°68 x 15°85 x 100 125° 
Aluminium, therefore, in spite of the rise of over 8 per 
cent. in the price of copper, is still one-fourth more costly 
for bare conductors of equal length and equal resistance. 
Mr. Zingler pointed out in a letter published in the 
ELectricaL Review of September 9th, that the Pittsburg 
Reduction Company are quoting aluminium in bar or rod 
form, suitable for conducting purposes, at 29 cents (14}d.) 
per lb. It was stated by the writer, however, in the 
preceding article on this subject, that this price is below the 
actual cost of production, and that it was only fixed for the 
purpose of inducing electricians to make trial of aluminium 
as aconductor. That the offer is successful in attaining its 
object, is proved by the fact that ia U.S.A. an aluminium 
air line for a transmission scheme between Snoqualmie Falls 


and Seattle, Washington, a distance of 34 miles, is now in 
course of erection, and 150,000 lbs. aluminium will be used 
in its construction. The profits on such sales of aluminium 
are, in the writer’s opinion, non-existent, and the price of 
29 cents per lb. could not be maintained in the face of 
any extended demand for aluminium for conducting purposes, 
but would rise to, or even above, that used by the writer in 
his calculations—15 85d. per Ib. 

The objection taken by Mr. Steven in the letter published 
in the issue of September 16th, to the use of values for the 
two metals in bar form, as basis of these comparisons, would. 
have had more weight, if the substituted values were for the 
metals in the form in which they would be used for carrying 
heavy currents. The values, however, given by Mr. Steven, 
are for wie of moderate carrying capacity, and are there- 
fore open to the same objection as the writer’s figures. With 
regard to the influence of the purity of the alaminium upon 
its conductivity, the subject-has been fully investigated by 
Richards & Thomson, and their results are published in the 
Journal of the Franklin Institute for April, 1897. They 
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found that while 99°75 per cent. alaminiam has a condac- 
tivity of between 63 and 64 (copper 100), 99 per cent. 
aluminium has only a conductivity of 59—a drop of 5 
points. The conductivity of the Snoqualmie-Seattle trans- 
mission line will, therefore, be under 59, since 1°5 per cent. 
copper is to be alloyed with the aluminium in order to 
improve its tensile strength. ' 
‘o summarise these remarks :— 

If the aluminium extraction companies are prepared to 
sell large amounts of aluminium of 59 points conductivity, 
in rod or bar form for 29 cents, or 144d. per lb. in this 
country and in Europe, electricians have at their disposal for 
conducting purposes a metal which, at the present price of 
copper, is worth considering, though still the dearer of the 
two. The ratio as obtained by use of the formula given 
above, is 4; 

Copper 893 x 6415 x59 _ 100 
Alaminiom 


268 x 145x100) 
If, however, the price asked for alaminium in such form 


be 15°85d. per lb., copper, in spite of the recent sharp rise. 


in cost, is much the more economical metal for bare con- 
ductors. 

Where covered conductors are required, there can be no 
question of rivalry between the two, until aluminium has 
fallen to one-half or one-third of its present value. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 
(Continued from page 900.) 
_ Cork.—On Thuraday last week Sir Francis Marindin and 


Major Cardew, inspectors of the Board of Trade, made an official 


inspection of the permanent way and power house of the Cork Elec- 
tric Tramway and Lighting Company. They were accompanied by 
the Mayor of Cork, Mr. Maurice Healy, M-P., the city engineer (Mr. 
H. H. Cutler), Mr.: Price (Harbour Board engineer), Mr. Kirkb 
(county surveyor), Messrs. Little and Aztrom, on behalf of the Britis! 
Thomson-Houston Company, Mr. Charles Merz, engineer of the Cork 
Electric Company, and several other gentlemen interested in the 
tramway and lighting scheme. A journey was made over the entire 
line, proved highly satisfactory, no hitch having occurred. It is 
surmised that the inspector’s report will be favourable, and the trams 
are expected to ply for public hire on Saturday next. 


Darwen and Blackburn.—At a meeting of the Darwen. 


Town Council it was resolved to purchase that portion of the Black- 
burn and Over Darwen Tramway Company’s undertaking which is 
within the borough. The town clerk gave the details of the agrec- 
ment between the Blackburn and Darwen Corporations and the 

_Gateshead,—The Parliamentary Committee has received 
a letter from the secretary of the Electric Power Distribution Com- 
pany, Limited, accepting the terms fixed by the.Council at their 
meeting on November 26th, upon which the Council gave. their 
approbation to the granting by the Board of Trade of a provisional 
onder. The committee repoi that notice had been given. by the 
Gateshead and District mways Company to apply for a Bill 
authorising the company to construct the--tramways within the 
borough as agreed = between the ion and the company, 
and a similar notice had been given by the Electrical Power Distri-. 
bution Company, Limited. 


Gravesend,—Last week Mr. J. F. Albright, director of the 
Drake & Gorham Electric Traction Syrdicate, addressed a special 
meeting of the Gravesend and Northfleet Tradesmen’s Association on 
the subject of electric trams. Alderman E. C. Paine, J.P., presided, 
and after a short discussion, it was resolved to memorialise the- 
Seneeee Corporation to support the present application for a pro- 


Greenock.—A report on electric tramway haulage has 
been submitted to the sub-committee of the Greenock Police Board 
on tramway proposals by Mr. Fedden, the burgh electrical engineer. 
Mr. Fedden estimates the amount payable to the existing company 
for their lines from Rue End into Port Glasgow at £45,000. Con- 
version costs he estimates as follows :—End of Port Glasgow to Rue 
End Street, £38,000; half-mile new line Rue End to West Burn 
Street vid Cathcart Square, with span wire from houses, £4,500 for 
track, and £2,500 for wires, &:.—£7,000; West Burn Street to west 
boundary line, £22,000; west boundary line te Ashton, £15,000; 
18 motor cars, £9,000; six trailer cars, £1,800; feeders and contin- 
gencies, £3,000 ; value of existing tramways of Greenock Police Board, 
£15,000—total estimated capital, £150,800. Interest and sinking 
fund at 6 per cent., £9,000 per annum. In an estimate of revenue 
and expenditure, Mr. Fedden calculates that the balance of revenue 
over expenditure ia the double line from Port Glasgow east boundary 
to Cardwell Bay would ‘be £1,000 per annum at 1s. per car mile, and 


£4,300 at 1s. 2d. per car mile. In the double line from east to west 
boundary of Greenock, Mr. Fedden estimates a loss of £140 per 
annum on 250,000 miles at 1s, and a gain of £1,923 at 1s. 2d.; a gain of 
£1,860 on 330,000 miles at 1s., and a gain of £4,593 on 330,000 miles at 
ls. 2d. Inthe third section, from Rue End Street to west boundary 
of Greenock, he estimates a loss of £1,653 per annum on 150,000 and 
£1,185 on 200,000 miles at 91, and a gain of £340 and £1,940 on 
150,000 and 209,000 miles respectively at 1s. He is of opinion that 
in the hands of the Police Board all the conditions of the tramway 
service would be improved, and advises that if the sub-committee 
should consider the taking over from the Greenock and Port Glasgow 
Tramways Company of any part of the undertaking, they should take 
over the whole of it, and in the near future extend their lines con- 
siderably to the south. 


Hounslow.—The Heston-Isleworth District Council have 
decided to oppose the proposals for a light electric railway in 
Hounslow, put forward by the London United Tramways Company. 
The clerk advised the Council that the point had yet to be decided 
me far the Light Railways Act could be used for the construction of 

m ways. 


Liverpool.—At_ last week’s City Council meeting, Mr. 
Rutherford moved the adoption of the recommendation, ‘ That the 
Tramway Committee be authorised to carry out the construction of 
the lines mentioned in the city engineer’s report, dated October 14th, 
1898, other than the line from the Dingle to Aigburth Vale, which 
has already been authorised by the Council, at an estimated cost of 
street construction works of £127,400.” The. scheme involved, he 
explained, the construction of 84 miles of tramway where there were 
no lines at present, and 18} miles of conversion from horse tramway 
to tramway suitable for mechanical traction. Of the total cost the 
sums of £17,426 and £37,413 were for permanent way in the form of 
rails, &c., and £38,300 and £53,000 for paving and repaving within 
the statutory limits. Even if mechanical traction were not to be 
introduced, such was the state of the existing rails and streets that 
the work would have to be done, and with a form of wheel devised 
by the engineer the horse cars could run on the new rails, and there 
would ba-no dislocation of traffic.—Alderman Smith seconded.—Mr. 
Brownbill moved as an amendment, “That the construction of the 
lines mentioned be postponed until the Council shall have deter- 
mined as to whether the overhead trolley system or the underground 
conduit system is to be finally adopted.” This was a most importaat 
question, because upon their decision depended the system of pro- 
to be carried out in Liverpool. The appearance of the over- 

ead trolley system had been vary much condemned. In several 

laces that system had been abandoned in favour of the conduit.— 

r. Beloe seconded.—Mr. Petrie said that if they were to carry the 
people cheaply, they must adopt the overhead. The conduit system 
would interfere very seriously with: drains, gas pipes, and electric 
mains.—Sir William Forwood said that as one who had spoken 

nst the trolley system, he was bound to state he had changed 

his opinion, for the: reason that the experienced engineer of the 
Overhead Railway, after making an investigation into all the 
systems of electric traction in use, had reported that the conduit 
was four times as costly to construct, and three times as costly 
to maintain, as the overhead, and that his opinion was that 
the trolley system was the best for a town like Liverpool. After 
further discussion Mr. Ratherford said that on the best and 
most recent figures he found that the conduit system if adopted for 
Liverpool would mean an additional half-million to construct and an 
additional 4d. per car mile to maintain. These two items meant an 
additional 1d. per car mile. What Liverpool needed was cheap 
traction, and the late Sir Arthur Forwood’s promise of 1d. fares 
would have to be withdrawn if the Council were to say that the out- 
side lines were to b3 on the conduit system. If, as was likely, both 
the overhead and the conduit systems were superseded in a few 
years by a car with an ideal accumulator, then they would certaial; 
not be justified in now adopting the conduit, which was so mu 
more expensive. He believed that no tramway rate would be 
necessary unless the Committec’s programme of reconstruction was 
interfered with and the work delayed. Oa a vote the. amendment 
was lost by 66 to 10, and the recommendation of the committee was 
adopted. Mr. Ratherford moved, and it was resolved, that the Tram- 
ways Committee be authorised to carry out the extension of the 
electric line of tramways from South Castle Street to Park Lane vid 
Lord Street and Paradise Street, and that from Park Lane, along 
Paradise Street, a double line be laid up to the point whsre Paradise 
Street joins Lord Street, at an estimated cost of £8,300. Mr. Ruther- 
ford moved—“ That the tender-of the British Thomson-Houston 
Company, Limited, London, for the supply and delivery of six motor 
cars, for the sum of £554 9s. 6d. each, and six motor cars for the sam 
of £587 4s. 6d. each be accepted.” The tender was adopted. 


Liversedge.—The District Council has decided to support 
the application of the British Electric Traction Company for the 
laying of a tramway from Dewsbury to Cleckheaton. 


London United Tramways Company.—The position 
which Ealing has taken up with regard to the proposed order for a 
light railway with electric traction connecting Acton with Hanwell is 
the same as towards the same company’s proposals last year. At the 
last meeting of the Ealing District Oouncil delegates from the 
Hanwell, Southall and Uxbridge District Councils attended, and 
appeals to the councillors to sanction the proposal in the interests 
of the western parts of the county of Middlesex, The London United 
Tramways Company have already an order for a light railway through 
the districts westward of Ealing, and residents in that part of the 
county are asking why Ealing should seek to bar the way of their 
advancement. The discussion after the deputation had left was 
carried on with great spirit, and a motion was brought forward by 
Councillor Griffia, a property and estate agent io the locality, that 


898. 

lium, 

per 
ostly 
the 
burg 
rod 
43d.) 
the ay 
y the 
r the ae 
nium 
ig its 
nium 
Falls 

| 
| 

nium 
ce of 
er in 
ished 
r the 
vould 
the 
even,. 
here- 
upon 
d by 
1 the 
: 


> 


906. THE ELECTRICAL REVIEW. ,vol.4s. No. 1,090, 16, 1898. 


the Council dissent, to which an amendment was moved that the 
engineer of the company be interviewed. Finally the amendment 


was lost by 7 votes to 8, and the resolution carried by the same | 


figures. 

Farther particulars of the proposals of the London United Tramways 
Company fo run a light railway from Brentford to Hampton Court 
show that the promoters are prepared to spend £40,000 on street 
widening and improving alone. The cars will be made to accom- 
modate 63 persons each, and the speed will be regulated according to 
the localities passed through, the pace being heightened in the open 
country and lessened in the towns and villages. The fares proposed 
to be charged from Shepherd’s Bush to a Court will be 6d., 
or 10d. return, and low intermediate fares will prevail. Early trams 
will be run for workoien at half fares. 

The London United Tramways Company’s scheme, promoted under 
the Light Railways Act, for a light railway from Hanwell to Uxbridge 
in connection with their authorised lines, which has been passed by 
the Light Railway Commissioners, came before the Board of Trade 
on Wednesday. The Great Western Railway Company opposed the 
order. The Board was represented by Sir Courtenay Boyle, assisted 
by Mr. Hopgood, Sir Thomas Blomefield, and Sir Francis Marindin. 
After hearing the arguments for and against, Sir Courtenay Boyle 
said the decision of the Board of Trade would be given in a few days. 


Manchester.—In reply to several queries put to him by 
councillors at last week’s Council meeting, regarding the question of 
the conduit system, Mr. Alderman Higginbottom said that he was a 
mcchanical engineer, and for years he had given deep study to every 
known system of electric traction, and he had kept himself thoroughly 
informed on every system of electric traction in all the engineering 
papers and scientific journals. It was on the results of these investi- 
gations that he based his views in support of the overhead system. 
Mr. Renold argued, in the local press, that the systems at New York 
and Wasbington had not received sufficient consideration by himself 
(the speaker) and Mr. Wordingham. It was true that neither he nor 
Mr. Wordingham had seen the systems referred to, but after reading 
the reports of deputations, electrical engineers, and experts, and com- 
paring tre capital outlay and the working details, they came to the 
conclusion that it was not necessary to see the syatems at New York 
and Washington in order to arrive at the conclusion that it was not 
preferable to the overhead trolley system so far as Manchester was 
concerned. Tae reasons in favour of the overhead trolley system 
were (1) that the first capital cost per mile of track was £2,135, 
against £11,491 for the conduit system, or for the 67 miles required 
£144,000, against £773,897 ; (2) the working cost per car mile wasa 
halfpenny more for the conduit system, or £14,000 a year; (8) the 
difficulties of construction of the conduit system in the narrow and 
congested Manchester streets; (4) nothing could be done until the 
leases of the Manchester Carriage and Tramways Company expired in 
April, 1901; (5) the consequence of that would be that the Corpora- 
tion would have to do either as Glasgow did, viz., provide new horse 
care, horses, depots, &c., or buy up the horses, cars, depots, &c., of the 
company, and continue working them with the present horse traction ; 
(6) with the overhead system the Corporation could begin to equip 
now, and have everything ready by 1901, and would, therefore, not 
have a lot of horses, cars, &c., on their hands to dispose of at a big. 
loss, as would be the case if they had to commence with horse traction. 
Mr. Renold, he said, had not disputed nor disproved any of his 
figures, which had been compiled from particulars provided by the 
best experts on the subject. Alderman Higginbottom then gave the 
experiences of experts in favour of the overhead system. 
Mr. Renold: had stated that he (the speaker) had expressed the 
opinion that if the trolley system were adopted the profit would be 
£700,000, and if the conduit system were adopted the profit would 
only be £38,000. He had said nothing of the kind. What he had 
said was that the profit would be about £700,000, and that if the 
extra capital required for the conduit system, viz., £629,877, was 
spent, the interest and sinking fund alone on that extra capital would 
be. about £38,000, and that the profit would be reduced by that 
amount. Mr. Renold asked why he had not referred to the report of 
Mr. J. Allen Baker to the London County Council, from which Mr. 
Renold quoted a lot of figures. He did not deal with that report 
because it was not made by Mr. Baker as an official, or under the 
direction of the London County Council, and because Mr. Baker’s 
figures, compared with those given by electrical experts, were quite 
fallacious. Alderman Higginbottom then proceeded to deal with 
Mr. Baker's report, with the object of showing its conclusions to be 
unreliable. Continuing, he said the Corporation had entered into 
agreements with various local authorities on the basis of the capital 
cost for the overhead trolley system, and remarked that if the conduit 
system were adopted for the outside districts the capital cost would 
be prohibitive, and their agreements could not be carried out. In 
view of that, surely no one would contemplate using the conduit 
system outside the city. He added his conviction that if they car- 
ried out the proposal to open the overhead system in 1901 they would 
be acting in the best interests of the city, for they would find the 
system to be economical in construction, economical in working, and 
profitable in its returns on the capital invested. The minutes of the 
Electricity Committee were approved. 


Newcastle.—The Tramways Committee recommend the 
Council to sanction the proposal that the Tramway Committee 
and any other members of the Council who are desirous of joining the 
Committee, should visit towns in which cable and electrical tram- 
ways were laid, one or two in particular having similar gradients to 
We Hill. It is proposed that the places to be visited should be 
Edioburgh and Brixton, where cable lines are laid, and Middles- 
brough, Leeds, Bradford, and Dover, where electricity is in 
operation, 


Newcastle (Staff ).—The Council has resolved that the 
amended design of the pole to carry the overhead wires for the 
Potteries Extension Tramways be not approved, and that the design 
of poles as erected at Bristol or Leeds be recommended to the British 
Electric Traction Company, Limited, for erection in the borough. 
The application of the Potteries Electric Traction Company for a 
provisional order for electric lighting is not to be proceeded with. 


Norwich.—A recent report to the Town Council on the 
electric tramways shows that the ‘total length of track completed at 
the end of November was 4 miles 2 furlongs 7-chains. A further 
length is constructing. 


Northfleet.—The District Council last week had before 
it the application of the Gravesend and Northfleet Tramway Com- 
pany for consent for a provisional order for the extension of the 
system and the use of electricity. The Council will consider the 
matter in committee with representatives of the company. 


Salford.—The Council last week formally received the 
report of the sub-committee which visited Hamburg to sce the 
electric car system there. 


Twickenham.—The inhabitants in Twickenham along 
the suggested route of the proposed London United Tramways Light 
Railway have been stirred up to oppose by an old inhabitant, who, 
by letters, has been endeavouring to show that the line is not needed, 
and that the overhead wires will greatly impede the working of tha 
fire escapes. It is also farther urged that the Light Riilways Act 
does not cover the construction of tramways. A petition is being 
circulated in Twickenham against the proposal on the grounds (1) that 
there is an ample service of omuibuses; (2) that Richmond Road is 
a crowded thoroughfare ; (3) the gradient on the Twickenham side of 
Richmond Bridge is so steep that a tram termiaus at the bottom 
would be dangerous; (4) that in 1879 a tramways Bill was thrown 
out bacause of this gradient; and (5) that the trams would seriously 
affect the value of ae &c. Both the London United Tramways 
Company and the Drake & Gorham Company have obtained many 
signatures to their petitions. A movement is also on foot to require 
that the bridges on the roads to b3 traversed shall be widened. 


Warwick.—The General Purposes Committee reported 
to the Council against permission being granted for overhead traction 
for the local tramway, as suggested by the British Electric Traction 
Company, which has conditionally undertaken to purchase the 
Leamington and Warwick Tramway Company. The Council has 
resolved to ggeeint a Committee to confer with the Leamington 
Town Council. 


West Bromwich.—At last week’s Council meeting it 
was reported that a copy had been received of a Bill which was being 
promoted to empower the South Staffordshire Tramways Company to 
grant to the British Electric Traction Company, Limited, a lease of 
all or any part of the South Staffordshire Company’s powers. The 
Mayor (Councillor 8. Pitt) said the town clerk had advised him that, 
the council having resolved to take over the tramways in the 
borough, the Corporation must obtain a locus standiin the matter, and 
he therefore moved that the Council decline to consent to the appli- 
cation of the South Staffordshire Tramways Company, and that the 
town clerk bs instructed to oppose the Bill so far as West Bromwich 
was concerned. The Mayor pointed out further that two committees 
sitting jointly were considering the question, but in view of the pro- 
arcu Bill the resolution was necessary. The resolution was 
carried. 


Wolverhampton.—At Monday’s meeting of the Town 
Council the town clerk submitted the Parliamentary Bill for dealing 
with the tramways question, and the subjoined interesting figures as 
to cost, &c., were quoted. The town clerk said the total estimated 
cost for construction of the tramlines, for the equipment of cars, &c., 
- erection of depots, came to £210,121. This total was made up as 

:— 


ve ground equipmen' y car cars 
Proportion of electric plant, feeder mains to tramways ... 15,900 
Land for new depot and alterations eulsting 
widening of Stubb’s Lane, &. .... 5,280 


Total £218,110 


Less credit for five miles of existing track, proportion of 
harness, cars, and horses... 7,982 


Leaving the net totalat ... £210,121 


That sum, it was explained, was exclusive of the purchase of the 
tramways, which would have to be settled by arbitration. © 


Worcester,—The Chamber of Commerce has been con- 
sidering the question of extending the tramways in and around 
Worcester. The Chamber decided to approach the existing tramway 
company and the City Council with a view to their opening negotia- 
tions for connecting the adjacent villages with the city. 


Wrexham.—On 6th inst. a meeting of the members of 
the Town Council was held to meet Mr. Allbright, the managing 
director of the company applying to the Board of Trade for a pro- 
visional order to provide electric tramways at Wrexham and district. 
Mr. Allbright said their first undertaking would be to take in hand 
the present tramway from Wrexham to Johnstown, a distance of 34 
miles, and widen the gauge to 3 feet 6 inches, and run it up Gutter 
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Hill to Rhos. Having described the route, he said that some of the 
streets were very narrow, but the difficulties were not too great. He 
instanced Dover, where some of the streets were equally as narrow, 
but there the trolley system, which they proposed to utilise in Wrex- 
ham, worked very weli. The gradient was particularly steep at one 
spot, and no.other system but the trclley syst-m would overco ne that 
difficulty. He had nodoubt the company would be pleased to arrange 
with the Corporation to utilis? their standards for the purpose of 
carrying the electric lamps of the Corporation, and that if satisfactory 
terms could be arranged, the company would take the motive power 
for the trams from the Corporation electric light station. Their poles 
would be about 40 yards apart, but they could make use of buildings 
in some of the very narrow places. The chairman thanked Mr. 
Allbright for his attendance, and said a special meeting of the Council 
would be held to consider the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


America and French Cables.—A Reuter despatch from 
Washingten, dated 13th inst., says that Rear-Admiral Sampson and 
General Henry have instructed the officers in command at various 
ro on the coast of Puerto Rico to prevent the landing of a French 
cable. 


American Telegraph Cables.—Oar New York namesake 
draws attention to the necessity for an American cable in the Pacific, 
now that America has possessions there. It is necessary for both war 
and commercial purposes. In an interview, Senator Cullom, chair- 
man of the Hawaiian Commission, expresses the opinion that America 
needed a cable to the Sandwich Islands, and that it eventually ought 
to be extended to the Philippines. A Bill will be reported to 
Congress during the coming session embodying this recommendation. 
“The cable should be built by citizens of the United States, and of 
American materials.” 


Liverpool aad the Telephone.—The Liverpool Cham- 
bers of Commerce has resolved :—‘ That having regard to the present 
working of the telephone service under the dual control of the Post 
Office and the National Telephone Company, Limited, it is expedient 
in the judgment of this Council that the Government should acquire 
the undertaking of the National Telephone Company, Limited, on 
terms just and reasonable as between the public and the company’s 
shareholders.” 


Pacific Cable,—It is stated by the New York corre- 
spondent of the Morning Post that the all-British echeme has been 
again revived at Ottawa by the publication of a letter addressed to 
Mr. Chamberlain by Sir Sandford Fieming. This document prepared 
by the most persistent advocate of a State-supported Pacific cable, is 
stated to urge the most ambitious scheme yet discussed. Sir Sand- 
ford Fleming’s plan, as he commends it to the Colonial Secretary, is 
the establishment of a State system of cables beginning at Vancouver, 
crossing the Pacific to New Zealand and Australia, and then crossing 
the Indian Ocean to the coast of South Africa. From there a cable 
would be laid across the Atlantic to touch again Canadian soil, where 
it would join the Trans-Atlantic lines. “Such a system,” says Sir 
Sandford Fleming, “ would connect all Great Britain’s possessions 
and her coaling stations.” He advocates the abrogation of the 
agreement with the Eastern Extension Telegraph Company so that 
cable communication between Canada and Australia might ba con- 
nected at Hong Kong. His letter maintains that it is essential that 
the cables be not laid in shallow seas and do not touch foreign 
territory. 

The Glasgow Telephone Question.—A letter appears 
in the North British Daily Mail trom the Ericsson-Bell Telephone 
Company :—“ As you have published in your issue of 2ad inst. our 
letter of November 25th, 1898, to Sir James Marwick, the town clerk, 
Glasgow, withdrawing our quotations of September 23rd, 1897, for mul- 
tiple switchboards, telephones, &c., we wish you to make it generally 
known that the contract made by Messrs. L. M. Ericsson & Co., 
Limited, at Stockholm, with the National Telephone Company, 
Limited, London, was signed on October 3rd, 1898, at Stockholm, 
without our knowledge or consent. The agreement made is not to 
sell telephone apparatus to or for any municipal corporation, or any 
licensee of Her Majesty’s Postmaster-General, in connection with 
exchange lines within the British Isles, except through the National 
Telephone Company, Limited, at London.” 


The City Pvlice and Telephones,—At last week’s 
meeting of the Court of Common Council, Mr. A. C. Morton moved 
that it be referred to the Police Committee to consider and report as” 
to the desirability of placing the several police stations in the City 
upon the telephone service, and said it was a matter of surprise to 
him to find that that excelJent means of communication had not been 
made use of inthe metropolis in the same way as it had been by some 
of the more enlightened cities and towns in the provinces. The 
resolution was to. With reference to the proposed conference 
of the metropolitan local authorities on the subject of the telephone 
service, the chairman of the Streets Committee said that a date had 
not yet been fixed. 


The Telegraph Wire Export Trade.—November has 
generally been a very quiet month as regards the export trade of 
this country in telegraph wire and apparatus connected therewith, 
and the returns just issued show that the past month has proved no 


exception to the rule. From £89,313 in October last the value of 


the shipments last month fell to £39,837, which compares, however, 
with only £34,341 in November last year. The returns for the year 
to date must, however, be considered satisfactory, a total of £976,558 
being recorded for the 11 months ending with November last, as 
compared with £828,962 in the corresponding period of last year, 
and only £743,276 in the first 11 months of 1896. 


Telegraphic Interruptions and Repairs:— 
Down. Repaired. 


St. Lucia-St. Vincent .. Sept. 24th,1898 ... See 
Amazon Company’s cable— 

Oable beyond Gurupa... June 8th, 1898 
Dartmouth-Guernsey ... Dec. lst, 1898 we 
New York-Hayti ... Nov. 30th, 1898... 


Para-Maranham «se Nov. 25th, 1898... 


Saint Louis-Noronha «+. Oct. 17th, 1898 Dec. 12th, 1898 
LANDLINES 

Majunga-Tananarive Dec. 6th, 1898 _... Dec. 7th, 1898. 

” ” +» Dec. 10th, 1898 ... Dec. llth, 1898 

All Siberian landlines _... Dec. 10th, 1898 _... Dec. 10th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Beckenham, — December 17th. The Urban District 
Council invites tenders for water-tube bcilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &c., &c , for the electric Jighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices” November 18tb. 


Burnley.—January 10th. The Corporation want tenders 
for underground electric light cables and switchboard. See our 
Offizial Notices ” this week. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invite tenders for the 
supply and erection of an electric tell-tale clock with 80 stations. 
See our “ Official Notices” this week. 


Dablin.—December 28th. The Corporation is inviting 
tenders for the supply of a high tension siagle-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, 8.W., and copies can be obtained from 
the City Engineer. See our “ Official Notices” this week. 


Edinburgh.—January 2nd. The Council invite tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our “ Official Notices ” this week. 


Fleetwood ,—The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our ‘Official Notices” December 2nd for par- 
ticulars. 


Glasgow. — Jauusry 38rd. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. Specifications, forms of tenders, &c., from Mr. Chamen, 
city electrical engineer. See our “ Official Notices” this week. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductore, switchboards, &c., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkiason & Talbot, 26, Victoria Street, 8.W. See our “ Official 
Notices” December 9th for particulars, 


~~ Lendonderry.—December 24th. The Corporation wants 


tenders for the supply of arc lamp globes and carbons, for the year 
ending December 3ist, 1899. Sze our “ Official Notices ” this week. 


Stirling.—January 20d. The Bargh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and » arc lamps, 
and yarious other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
Official Notices” Dzcember 9th for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. F. C. 
Snell. See our “ Official Notices” December 9th for particulars. 


CLOSED. 

Barrow.—The Electric Lighting Committee has accepted 
the tender of Messrs. Crompton & Co., Limited, for the supply of 21 
arc lamps, mains, and fittings, &c., subject to the columns being of 
the same type as used at Edinburgh, instead of the type tendered 
for. Total, £1,154. But for certain unforeseen difficulties, the plant 
would be running by this time. 

Bradford.—We understand that Messrs. Siemens’s tender 
for two steam engines and dynamos for the Valley Road electricity 
works is recommended for acceptance at £4,150. 
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France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows:—M. Grammont, of Pont 
de Cheruy (Isére), 80 kilometres of submarine cable core, at £2,496; 
Les Forges de Commentry-Fourchamboult, Paris, 30 tons of galva- 
nised iron wire, 5 mm. diameter, at £298, and 100 tons ditto, 8 mm. 
diameter, at £994. 


Liverpool.—As will be seen from our “'Fraction Notes,” 
the Corporation has given an order to the British Thomson-Houston 
Company for electric cars. The overhead work for the Aigburth 
Road electrical line is to be carried out by Messrs. R. W. Blackwell 
and Co. for £1,870. 


FORTHCOMING EVENTS. 


Thursday, December 15th, 1898.—At 8 p.m. The Institution of 
Electrical Engineers. ‘“ Electric Inter-communication 
in Railway Trains,” by W. E. Langdon, Vice-President. 

Friday, December 16th, 1898.—At 7.40 p.m. North East Coast 
Institution of Engineers and Shipbuilders. Paper on 
“An Improved Method of Strengthening Copper Pipes,” 
by Mr. T. Messenger. 

Tuesday, December 20th.—At 8 p.m. The Institution of Civil En- 
gineers. Farther discussion on ‘The Ventilation of 
Tunnels and Buildings.” By Francie Fox, M.I.C.E. 
And, time —-, “High-speed Engines.” By 
John Handsley Dales, A.M I.0.E. 

Thureday, December 22nd.—At 8 p.m. The Institution of Elec- 
trical Engineers. ‘“'Telegraphy by Magnetic Induc- 
tion.” By S. Evershed, associate. The discussion 
on Dr. Lodge’s paper, ‘Improvements in Magnetic 
Space Telegraphy,” and on Mr. Evershed’s paper, will 
be opered by Dr. Fleming and Mr. Preece, with ex- 
perimental demonstrations. 


NOTES. 


Tesla and his Critics,—Our contemporary the Hlectrical 
Engineer (N.Y.) has given offence to Mr. Tesla by an article 
entitled “ Mr. Tesla and the Czar.” The connection between 
these two famous personages is not at first sight apparent, 

-but it appears that both are Slavs, and Tesla’s new scheme 
for aerial power transmission strikes our contemporary as 
belonging to the game class as the Disarmament scheme of 
the Czar. The aims of both Tesla and the Czar, says our 
contemporary, “ appear wholly noble, their thoughts are 
beautiful, and if they fail, as they probably will in some 
material and vital respects, the world is certainly none the 
worse off for what they actually accomplish.” Though 
the article is not wholly unappreciative of the good 
work which Tesla has accomplished, it twits Tesla 


with the number of his unfinished invention. Aad 
rofs. 


unnecessarily perhaps emphasises the assertion tha 

Brackett and Dolbear have virtually classed him as a humbug. 
Tesla has written in reply that by this last straw our con- 
— has strained his Christianity and philosophy to the 
breaking point, demands proofs of the animadversions of ‘the 
distinguished professors, which he says reflect on his honour 


and honesty, and through him upon a number of American. 


Universities, who have conferred great honours upon him. 
The Electrical Engineer replies by pointing out the support 
that it has given to Mr. Tesla and his inventions since the 
beginning of his career, and profe:ses that its mild criticism 
and mild banter was a sign of true friendship. We confess 
that we don’t think that there was anything much in what 
our contemporary said, but the way in which it was put 
might be expected to give offence to a man of Tesla’s poetic 
sensibility. 


Wireless Telegraphy.—The Standard Vienna corre- 
spondent telegraphs that experiments were made a few days 
ago at Pola, and are shortly to be 3s ap with an improve- 
ment of Marconi’s system of wireless telegraphy. “‘It is 
already possible to determine the presence and course of a 
vessel distant from six to eight English miles. The improve- 
ment is the invention of a young student at the Buda-Pesth 
Polytechnic, named Bela Schefer. The next trials will be 

e in the presence of Admiral Baron Spaun and several 
paval engineers.” 


the Scientific American Prof. Trowbridge describes some 
recent experiments on the effect of very high electromotive 
forces upon the discharge of electricity through air at ordi- 
nary pressures, which lend some support to Tesla’s scheme of 
transmission of currents through the air. In his experi- 
ments made in January of this year (ELECTRICAL REVIEW, 
Vol. 42, p. 135), Trowbridge used an apparatus capable of 
producing 1,200,000 volts, and up to this pressure he found 
the spark length strictly proportional to the E.M.F. He has 
now constructed an apparatus capable of producing 3,000,000 
volts, and he finds that with the high pressures he now can 
use, the air behaves quite differently. When an E.M.F. of 
1,500,000 volts is exceeded, the spark no longer increases in 
proportion to the E.M.F ; for instance, 3,000,000 volts pro- 
duces a spark of about 7 feet in length, when it should 
excite one at least 10 feet long. The explanation of this 
falling off is that leakage takes place from both terminals in 
the form of brush discharges to the walls of the room. He 
finds that the resistance of air is immensely reduced by these 
high pressure brush discharges; so much so, that a spark 
preferred to pass through 5 cm. of this dissociated air to 
on through 1,000 ohms of copper sulphate solution. 

rowbridge believes that his apparatus would have to be 
— 30 or 40 feet above the earth to prevent this lateral 
eakage, and give the full effect of the voltage in length of 
spark. ‘Tesla’s whole generating plant, he thinks, will have 
to be suspended on the balloon, not the terminals only, as 
Tesla proposes. This feat will not be easy. 


The Report of the “ Deutsche Gesellschaft fiir Elek- 
trische Unternehmiingen. Frankfort a. Maine.”— 
This company has much extended its holdings in promising 
electrical developments during the past year. The £250,000 
upon the original share capital has been entirely called up, 
and £500,000 new share capital has been created, of which 
£125,000 has been paid, and is now ranking for dividends, 
This new capital was issued at 110, and the profit on the 
issue has been added to the reserve fund of the company. 
The total share capital is now £750,000, of which one-half 
has been paid up. The operations of the various under- 
takings in which the company is interested produced in the 
financial year 1897-98, a gross profit of £16,750 upon its 
investments as against £7,770 in 1896-97. The net profit 
is £15,390, and, with the amount carried forward from the 

revious year, permits of a 7 per cent. dividend being paid. 

he company now owns all the share capital in lighting and 
traction companies at Bockenheim, Gotha, Limburg and 
Hombnrg, and is largely interested in similar undertakings 
at Essen, Wiesloch, Kubel, Augsburz, Miilheim, Kalk, and 
Kiev. The detailed report of this company’s operations, 
which will be found in the Elektrotechnische Zeitschrift for 
October 20:h, is worthy of the attention of English capitalists 
and bankers, for it illustrates well the methods of German 
finance referred to in our issues of Oxtober 14th and earlier 
date. To raise the capital necessary for all the electrical 
undertakings named above by English methods of company 
finance would have involved large advertising, underwriting 
and promotion expenditure. The German system avoids all 
this. The investor hands over his capital to responsible 
experts, and they invest it in subsidiary companies as they 
think best. The appeal to the ignorant public is thus un- 
necessary, and the consequent saving in flotation expenses, 
and gain to the electrical industries, must be immense. 


Sheck Fatality.—It is stated that on the 13th inst. an 
inquest was held at Southampton on the body of a man 
named Day, aged 30, who was killed on Monday while laying 
electric mains for ‘the Corporation. The deceased, of London, 
was inthe employ of Messrs. W. T. Glover & Oo., who were 
the contractors for the cables. He was engaged at work on 
the cables, when somehow or other he received a shock and 
killed. Th2 inquiry was adjourned for a 
wee. 


Honours.—His Imperial Majesty the Shah of Persia has 
been pleased to confer the second class of the order of the 
Lion and the Sun upon Mr. T. W. Stratford-Audrews, who 
is a director of the Indo-European Telegraph Company. 


Trowbridge’s Experiments on Spark Tension.—In 
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The Equilibristat.—Mr. Don J. Whittemore, enginer 
-of the Chicago, Milwaukee, and St. Paul Railway, has 
described a new form of level for making observations on a 
railway track when running. A glass tube of moderate 
bore (the illustration seems to show a tube of about } inch 
bore) is bent into an inverted , and the ends enlarged to 
about three times their previous diameter fora short length. 
These lower ends are again contracted and sealed into the 
upturned ends of a horizontal tube of small bore, the whole 
forming a continuous tube of varying calibre. Mercury is 
placed in the lower part so as to fill the horizontal tube and 
half fill the enlarged chambers, and above the mercury on 
each side is placed spirit to half way up the vertical limbs. 
This arrangement forms a very easily observed and sensitive 
level, since small differences of level in the mercury on the 
two sides occur over the areas of the two enlarged chambers, 
and cause considerable displacements of the spirit. The 
movements of the free menisus of the spirit in the small 
parts of the vertical tubes being so much greater 
than those of the mercury, are very conspicuous. The 
fine bore of the tube connecting the chambers at their lower 
ends prevents rapid movements of the mercury, and produces 
practical aperiodicity. The inventor used his instrument 
mainly for two purposes: to examine, while running, the 
superelevation of the outer rail on curves, and to indicate 
gradients. In the former case if the superelevation is cor- 
rect for the particular speed at which the train is travelling 
round the curve a level placed athwart the train should show 
no displacement, and displacements will be to the right or 
left as the superelevation is excessive or deficient. In the 
latter case the level placed in the length of the train 
will indicate directly the gradient of the line. The 
use of extended surfaces in levels of this kind 
producing large displacements in a fine connected tube for 
small differences of level is not new, but we have not 
seen it applied exactly in this form before. The original 
paper in the Journal of the Western Society of Engineers 
contains a good many details we have omitted. The instru- 
ment appears to be a very practical success, and has been 
called “ The Equilibristat.” ; 


A New British Columbian Copper Company.—The 
recent rise in the price of copper, and consequent difficulty 
experienced by consumers in covering their requirements at 
reasonable rates, lends interest. to the prospectus of the “Le 
Roi Mining Company,” capital £1,000,000, which has been 
formed to purchage and develop the Le Roi Copper Mines at 
Rossland, British Columbia. The Marquis of Dofferin is 
on the board, and one certainly cannot regard him as a mere 
decoy, or as a promoter’s puppet. The purchase price to be 
paid for the mines, which cover 70 acres, is £950,000, 
payable in cash or shares; the balance of £50,000 will be 
used as working capital. The mines have already been 
worked by the vendor companies, and 56,000 tons of ore 
has yielded 700 tons copper, 81,000 ounces silver, and 85,000 
ounces gold. The average value was, therefore, $31 per 
short ton. A smelting plant is already in existence at the 
mines. The present output is 120,000 tons ore per annum, 
worth (presumably at present prices, which will decline) £6 
per ton, and costing only £3 per ton for mining, local, and 
freight charges. The profits on the present output are, 
therefore, equal to £360,000 per annum. The noteworthy 
feature of this ore appears to be its high contents of gold, 
which is present in much larger quantity than in the copper 


-ores of the famous Butte Mines at Montana. We hope this 


company may prove as successful as the prospectus would 
serve to indicate, and that some of the rich mattes obtained 
by smelting the ore from the Le Roi Mines may be electro- 
lytically refined by English firms in this country. 


Keely Redivivas.—Our contemporary, Hlectricity (New 
York), has a note in its issue for November 30th as fol- 
lows :—“ The Keely Motor Company directors held a brief 
session after attending the funeral of the inventor in Phil- 
adelphia on the 23rd ult., and adopted resolutions express- 
ing faith in the ultimate success of Keely’s alleged 
discovery, and suggesting that Thomas A. Edison, the 
electrical inventor, be invited to assist in completing the work.” 


Evidently Edison has honour in his own country. Another 
” 


exchange says that Edison will be “ otherwise engaged. 


The Growth of Electric Power Transmission.—A 
short but interesting article in the columns of our New York 
contemporary, the Electrical Engineer, is devoted to showing 
what important advances have been made in the United 
States in the matter of electric power transmission, more 
especially since the introduction of the multiphase system and 
the induction motor. Our contemporary says that it is hardly 
more than seven years ago that electrical manufacturing 
firms first tried to establish a special department for the 


. application of electricity as a motive power for other pur- 


poses than traction, and that at first the results were not as 
encouraging as had been hoped, owing to the limitation of 
distance imposed by the use of direct current machinery and 
the unsuitability at that time of alternating current machinery 
for motive power work. It was in 1893 that the first important 
multiphase transmission plant was installed, and since then 
the progress has been rapid and continuous, both for multi- 
phase and direct current plant. Our contemporary quotes 
some figares supplied to it by the General Electric Company, 
which will be interesting to our readers, and says that this 


- company established a mining and power department in 1889, 
. but did only a moderate business in the firet few years, In 
. 1892, however, power apparatus to the extent of 13,719 


horse-power was sold; in 1898 the company sold apparatus 
to the extent 18,762 horse-power; in 1894 of 42,379 horse- 
power; in 1895 of 46,727 horse-power; in 1896 of 75,000, 
and in 1897 the aggregate horse-power of the power apparatus 
sold by the General Electric Company amounted to 83,000. 
Altogether, up to the end of January, 1897, the company 
had sold power apparatus to the extent of 279,587 horse- 
‘power, a total which undoubtedly shows how important 
a business has been developed in the United States, and 
which shonld serve as an incentive to our manufacturers to 
push this department of the applications of electricity more 
vigorously than they have done hitherto. 


English and American Machine Tools.—We are glad 
to find the Hngineer advocating American methods in certain 


- directions connected with the design of machine tools, This 


direction is largely handiness and specialisation. We would 


“not construct lathes so light as the American article, nor 
- would we abandon the English slide rest, but it is in the 


mapy small and special tools that American tool makers 
really do shine. Our contemporary finds that since the 
strike manufacturing engineers are purchasing improved 
machinery. It would appear that much of the use of effete 
tools was due to the restricting action of trades unions, 
and that now this has been removed, and improved 
tools can be used to pay, they will be purchased. 
The cause of our contemporary’s remarks was the absence of 


’ English tools from the recent cycle trade exhibition. Many 
. American tools are rapidly becoming more English in their 


solidity of build, and they are also well finished. In small 
tools American makers are particularly good, and we have 
nothing to —— at the price with their gauges and small 
hand tools. We believe there is a daily opening field for 
these if some English firm would enter it on the American 
system of making to quantity. Perhaps the present is 
hardly the time for advocating new departures when our 
shops are all so busy, bat the adage, “ When at peace pre 


- for war,” comes in well, and times will not always be so busy 
- as they now are. 


Opening of the Eccles Electricity Works.—Oa Wed- 


nesday the municipal electricity works were publicly inaugu- 
rated by Alderman Kendall, the chairman of the Electricity 
Committee. At the dinner held in the evening, the chairman, 
Alderman Kendall, propozed the toasts, “ The Qaeen” and 
“The Prince and Princess of Wales.” Mr. Alderman Wilkin- 
son proposed “The Army, Navy, and Reserve Forces,” and 
this was responded to by Captain Andrew. “The Corporation 
of E:cles and the Electricity Works” was proposed by Mr. 
Alderman Higginbottom, and the Mayor (Dr. H- milton) and 
the chairman responded ia suitable terms. Mr. S. V. Clire- 
hagh acknowledged the toast “The Consulting Electrical 
Engineer,” proposed by the Mayor. Messrs. Fawcus and 


- Browett replied for “The Contractors and the Electrical 


Industry,” Messrs, H. E imunds and C. H. Wordingham fer 
“The Visitors,” and Mr. H. Alabaster responded for “ The 
Press.” We understand that the undertaking commences 
with the very satisfactory number of 45,000 lamps applied for. 
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The City Company and Competition.—We do not 

ropose at this moment to enter-into the intricate and 
ebatable question of electric lighting competition. The 
entire matter will be raised soon enough by the pro- 
mised debate in the forthcoming session of Purliament, in 
connection with the several large power achemes for which 
Bills are sought. We may then have occasion to refer to 
it at length. Just now, however, we cannot overlook the 
state of affairs which exists in London, and particularly as 
regards the area supplied by the City of London Company. 
Several electricity supply companies are anxious to get 
powers to compete with the City Company on its own ground, 
and the Court of Common Council has informed them that 
they have not the power to consent to such competition being 
introduced, the terms arranged in the original agreement 
with the City Company beiog presumably responsible 
for this. The intending competitors ure, however, 
seemingly determined to have the matter threshed out 
before the Board of Trade or a Parliamentary Committee, 
for they are, as will have been seen from our list of 
the notices of applications, continuing their applica- 
tions for provisional orders for the City district. 
One of the companies—the Charing Cross and Strand 
Electricity Supply Company—who have, we believe, given 
a fair measure of attention to the wants of their consumers, 
have recently been displaying considerable energy by getting 
ratepayers and others to sign a memorial in favour of their 
proposal to compete with the City Company. A copy of this 
memorial, with the names of 5,000 ratepayers and others 
who have signed it, is before us. It is, of course, a bulky 
thing, and seems to show that the dissatisfaction with the 
existing electric lighting service is widespread. The list 
includes a large number of the principal bankers, ineurance 
societies, and owners of property. The points set out in the 
memorial are that monopoly is a bad thing, that the rates 
are excessive, that the Charing Cross Corporation gives a 
more economical, steady, and efficient service, that the low 
tension system is safer, and that it is the best adapted for 
arc lighting and motive power purposes. We should not be 
surprised to hear that a good proportion of those whose 
names are attached to this memorial, signed it purely and 
simply because they thought that the City Company would 
shake itself together and supply a more satisfactory light at 
& lower rate. As to whether they have considered the 
merits and demerits of competition in such a matter as 
electric lighting, well, we have our doubts. However, that 
is not the point. The memorial gives evidence of the 
feelings of the public toward the Bankside Company. The 
company has had the matter in its own hands for a long 
time, but has failed to find a remedy. It now finds itself 
confronted with the Court of Common Council, the City 
public, and companies who are anxious to come to the 
assistance of the consumer. 


The Brush Malti-Circuit Are Machine, — The 
Electrical World says that patents Nos. 613,880, 613,881 
and 613,882, issued November 8th, 1898, to Mr. C. M. 
Green and assigned to the General Electric Company, cover 
the principles and detsils of the multi-circuit arrangement 
of the Brush constant-current arc machines. This arrange- 
ment, which is now well known to central station men, cor- 
sists of a division of the external load into two or more parte, 
these parts being separately connected in between the several 
sections of the commutator. The arrangement is such that 
all parts of the load and of the machine windings are in series, 
the circuit being first throngh one section of the armature 
windings, then out and through one section of the load, 
back and through the next section of the armature 
windings, then through the next section of the load, &c., 
according to the number of circuits, and finally back to the 
starting point. Thus, in a 160-light four-circuit machine, 
for example, the potential rises about 2,000 volts on one 
section of the machine, falls again to its original valae in 
one section of the load and rises again, so that the maximum 
difference of potential between avy two points of the circuit 
is only 2,000 volts, instead of the 8,000 that would be obtained 
without this arrangement. This gives a great reduction of 
the breaking-down stress on the insulation under ordinary 


circumstances, but gives practically the full voltage of the 


machine across any accidental opening in the circuit. 


Driving Ropes.—A note in the Engineering Times states 
that in an experiment with different ropes, equal lengths of 1 
inch rope, fixed one end to a spring balance, and passed over 
a 26 V-groove pulley, ranning at 54 revolutions per minute, 


gave the following results, the loose end having a weight of 


7 lbs. to help the grip:—Manila, 136 lbs.; Italian hemp, 
140 lbs; cotton, 146 lbs.; paper, 502 lbs. At the same 
peripheral velocity, with a pulley of 54 inches diameter, 
cotton pulled 500 lbs., the smaller pulley being clearly un- 
desirably small, and the ropes being insufficiently flexible to 
bed properly in the grooves. No information is given as to 
what a paper — is. Paper is a term of very loose applica- 
tion, and one which is apt to be used for effect. We presume 
some fibrous cemented compound is meant. The same writer 
discusses the question of three or four strand ropee, but we 
thought this had passed beyond the realms of controveray, 
and been settled entirely in favour of the three-stranded 
rope, which cannot pull ont of shape in the way a four-strand 
rope will do. 


Meldrum’s Steam Separator.—In a new separator, 
introduced by Messrs. Meldrum Bros., the steam pipe con- 
tinues past the separator in the same direction as it entered. 
It consists of an enlargement in the pipe into which the 
steam enters and out of which it flows by a pipe projecting 
inwards, bat the open end of which is covered by a cone, 
This cone is placed centrally with point towards the incom- 
ing steam. The point of the cone is open and allows the 
central portion of the steam current to pass straight forward. 
The outer portion is defl-cted hy the cone, which allows the 
water to proceed by inertia towards the dead end while the 
steam doubles round the base of the cone and gets into the 
outlet pipe. The idea is based on the well-known greater 
dryness of the core of the stream in the pipe, only the 
wetter outside portion being separated. The collected water 
is drained off in the usual way. The instrument is variously 
constructed on the above general lines, and is applied also 
as an antiprimer inside steam boilers. The apparatus is 
simple, and should be effective. It does not err on the side 
of complication, but has simply one sharp reversal of flow, 
which is all that is required if properly arranged. 


The Borough Polytechnic Institute—By way of 
recognising to some extent the eminent services rendered by 
the chairman, Mr. Edric Bayley, to this Institute, and as a 
mark of appreciation for his liberal contribution of £2,000 
to the building fund, the governing body has decided to call 
the new range of building comprising the School of C.okery, 
the Physics Laboratory, and Physics Lecture Theatre, by 
his name, and these schools will accordingly be named “ The 
Ejiric Bayley Schools.” The formal opening of this 
important addition to the Polytechnic buildings, as well as of 
the new Gymnasium, took place on the Ist inst. 


Electrical Stage Machinery at Drury Lane Theatre. 
—The first section of the electrical stage appliances at the 
Theatre Royal, D:ury Lane, designed by Mr. Edwin 0. 
Sachs, was completed on Tuesday. The area of the stage, 
movable by mechanical power, now exceeds 1,100 square feet. 
Mr. Sachs’s installation primarily comprises a series of large 
“‘ bridges,” with the aid of which the finest terraces can be 
formed in a few seconds, or the deepest caves arranged for 
underneath the stage by simply pressing a button. Whole 
scenes, says the Z'imes, can be rapidly raised or lowered and 
transformations made with the greatest ease. The introduc- 
tion of modern mechanism on these lines will open an entirely 


new era in the mounting of plays. 


The Royal Society—Among the pa rs down for 
reading yesterday afternoon were the following :—Prof. 


Dewar, F.R.S, (1) “ Application of Liquid Hydrogen to the 


Production of High Vacus, and their Spectroscopic Examina- 
tion.” (2) “The Boiling Point of L'quid Hydrogen Under 
Reduced Pressure.” Prof. O. Masson, “ Ionic Velocities.’ 
Prof. Ramsay, F.R S., “ Note on the Densities of Atmospheric 
Nitrogen, Pare Nitrogen, and Argon.” Prof. Ramsay, 
F.R.S., and Dr. Travers, ‘‘ The Preparation and Some of the 
Properties of Pare Argon.” Mr. C. E.8. Phillips, “The Action 
of Magnetised Electrodes upon Electrical Discharge Pheno- 
mena in Rarcfied Gases.” Preliminary note, 
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London Smoke and its Cure—Mr, Alfred Davis 
writes to the Pall Mall Gazette on this subject in the 
following terms :— 


I read with much interest the account of a meeting convened by 
Bir W. B. Richmond, R.A., in reference to the smoke nuisance. The 
newly formed committee deserve the thanks of every citizen in their 
effort to abate the nuisance; and no doubt their example will be 
followed up in all our Jarge centres. But it appears to me that they 
might go further than they at present propose to do. They intend 
to insiat on the abatement of the nuisance where it may ba found to 
exist; but would not their hands be greatly strengthened if they 
could at the same time suggest the remedy? To my mind there can 
only be two remedies :— 

1. The compulsory use of smokeless coal; and this, for obvious 
commercial reasons, is impracticable. 

2. The adoption of an effective smoke consumer. 

Such consumers do exist, but although a good deal of money bas 
been spent (especially in the North) in finding one really eff2ctive, it 
is only recently that an invention has been made which combines 
cheapness with efficiency. 

I have had the opportunity of examining this invention within the 
last fortnight. It consists simply of the application of the 
incandescent principle to asbestos blocks placed behind the bridge of 
the furnace, thereby consuming entirely the gases given off by the 
burning coal in front of the bridge, and not only destroying all smoke, 
but also securing a great economy in the amount of coal consumed, 
As it can be fitted to almost any boiler at a very nominal cost, there 
cannot be any further excuse for smoky chimneys in factories. 


Electric Haulage on Canals and Rivers.—A company 
has just been formed in Brussels, with a capital of £60,000, 
to be known as La Compagnie Générale de Traction Elec- 
trique sur Les Voies Navigables, to acquire and exploit the 
patents of Messrs. Denéfle, Gaillot & P»pot, relating to a 
system of electric haulage on canals and rivers. 


Lectures.—At the next meeting of the Royal Institute of 
British Architects, the following lectures will be delivered 
and discussed :—“ The Application of Electrical Power to 
Practical Parposes in Buildings,” by H. R. J. Burstall, 
M.Inst.C.E. ‘Some Practical Hints on the Production and 
Use of Electricity for Lighting Country House,” by Bernard 
M. Drake, M.I.E.E. The proceedings will be printed in full 
in the Journal of the Institute. 


Scholarship.—On the nomination of the council of 
University College, the David Salomons scholarship, granted 
by the Institution of Electrical Engineers, has been awarded 
to Mr. H. J. Tomlinson, a student in the Pender Electrical 
Laboratory of University College, London. 


Appointment Vacant.—The Carlisle Corporation wants 
an assistant electrical engineer at £130 per annum. S:e our 
“ Official Notices” this week. 


Royal Institution.—Among the list of lecture arrange- 
ments before Exster are :—The Right Hon. Lord Rayleigh, 
seven lectures on “ The Mechanical Properties of Bodies.” 
The Friday evening meetings will begin on January 20th, 
when a discourse will be delivered by Prof. Dewar on 
“Liquid Hydrogen.” 


Appointment.—Mr. M Elroy has been Fecre- 
tary of the Tramways D-partment of the Manchester 
Corporation at a salary of £30 per annum. 


Electricity in Japan.—So far as electrical science is 
concerned, Japan is as modern as she has long been in 
technical instruction. In 1896 (say Industries and Iron) 
there were 20,000 kilometres of telegraph lines and 1,122 
telegraph offices, the number of messages sent being 
22,500,000. There were 870 kilometres of telephone lines. 
In Tokio are five central stations and 40,000 lamps; also 
two companies producing corrent for traction purposes ; 
they produce about 30,000 H.P, and transmit to a distarce 
of 55 to 60 kilometres, 


Fatality.—QOa 7:h inst. a coroner’s jury at Manchester 
returned a verdict of “ Accidental death” in the case of Wm. 
Orr, an electrical engineer’s linesman, who, while employed 
fixing the overhead trolley wire at Ashton for the electric 
tramways, fell to the ground through the breaking of the 
wins ae received injaries to which he subsequently euc- 
cumbed, 


NEW COMPANIES REGISTERED. 


Land and Water Electric Power Syndicate, Limited 
(59,806).—This company was registered on December 6th, with 
a capital of £10,000 in £1 shares, to acquire the bu-iness carried 
on at Eel Pie Island, Twickenham, under the style of “ Kerbey Bowen,” 
to adopt two undescribed agreements, and to on the business 
of launch, boat, yacht, and shipbuilders, dock and slip owners, 
electricians, engineers, suppliers of electricity, &. The first 
subscribers (each with one share) are:—A. A. Cooper, 200, Barry 
Road, East Dulwich, 8.E., clerk; E. R. Baines, 47, Boswell Road, 
Thornton Heath, clerk; I. H. Campion, 8, Marlborough Road. Lee, 
8.E., clerk; F. B. Conyard, 151, Carlton Road, Gospel Oak, N W., 
clerk; 8.B Ssunders, accountant, and T. H. Greenwood, student, 
Bash Lane House, Oannon Street, E.0.; K. Bowen, Palace Chambers, 
Westminster, engineer. The number of directors is not to be less 
than two nor more than seven; the subscribers are to appoint the 
firat ; qualification, £250; remuneration, £30 each per annum for the 
first year, and afterwards 10 per cent. of the net profits divisible, pro- 
vided 10 per cent. per annum is paid. 


Dowsing Radiant Heat Company, Limited (59,842). 
—This company was registered on December 8th, with a capital of 
£12,000 in £1 shares, toacquire, own and work certain patents, inven- 
tions, and concessions relating to heating and lighting by electricity 
for hygienic, therapeutic, and general purposes. The first subscribers 
(each with cne share) are:—William Conolly, gentleman, and Mrs. 
Elizabeth E. Conolly, Buckhurst, Redhill; Arthur O. Newstead, 
gentlemap, and Mrs. Christina J. Newstead, Bromley, Kent; 
Herbert J. Dowsing, 24, Budge Row, E.C., elect-ical engineer; 
Frederick W. G. C nolly, Botolph House, Eastcheap, E C., clerk; 
Mrs. Louisa Dowsing, Uxbridge Hvuse, Ealing, W. The firet 
directors are Wm. Conolly, Arthur ©. Newstead, and Herbert J. 
Dowsing; remuneration, 100 guineas each per annum and 10 per 
—_ Ci net profits, divisible. Registered office, 24, Budge 

ow, . 


Anti-Vibration Incandescent Lighting Company, 
Limited (59,857).—This company was registered on December 9:h, 
with a capital of £25,000 in £1 shares, to acquire and take over the 
businesses of the Anti-Vibation Incandescent Lighting Company, 
Limited, and the Acme Unbreakable Chimney Company, Limited, 
and to carry on the business of gas and mechanical engineers, elec- 
tricians, plumbers, gas and electrical fitting manufacturers, &c. The 
firat subscribers (each with one share) are:—Wm. Spinks, Ardleigh, 
Horsforth, civil engineer; Lewis Notley, Sp:n Lane, Kirkstall, engi- 
neer; Thomas R. Sanders, Lindenhurst, Halifax, gentleman; Thomas 
Redmap, The Priory, Bolton, Bradford, engineer; George E. 
Rawnsley, Bradford, solicitor; George E. Poskett, Harri«mith, 
Orange Free State, teacher; Thomas Crowther, Fern Bank Driva, 
Bingl-y, draper. The number of directors is not to be less than three 
nor more than seven; the tubscribers are to appoint the first; qu li- 
fication, £1,000; remuneration as fixed by the company. Registered 
office, 12 and 14, Westgate Arcade, B.adford. 


Canadian, British Columbian and Dawson City 
Telegraph Company, Limited (59,864).—This company was 
registerea on December 9tb, witn a capital of £300,C00 in £5 shares, 
to a quire all or any of the shares, debentures, or other securities, of 
the Dawson City and Victoria Telegraph Company, Limited (incor- 
porated in Canada), and to construct, build, lay, equip, maintain and 
operate a telegraph line from Victoria, British Columbia, to Dawson 
City. The first subscribers (each with one share) are:—George T. 
Tilbury, 215, Piccadilly, W., clerk ; Frederick W.Phipp, 20, Grosvenor 
Park, Oamberwell, secretary ; Charles A. Goffin, Minehead, Ouseley 
Road, Balham, secretary: Geo. E. Cripps, 106, Cambridge Rad, 
Kuburn, clerk ; Ce:il R. Sims, 4, Elm Grove, Cricklewood, journalist ; 
Wa. Young, 8, N:w Street Square, EC., secretary; Miss Florence 
K. Switb, 70, Brook Green, Kvn-ingtun, W. Thenumb rof directors 
is not to ve le-s th n three uv: r more than seven; the subscribers are 
to eppoint the first; qualification, £500; remuneration, £350 each 
per annum, and £460 for the c.airman. 


CITY NOTES. 


NEW ISSUES. 


The Canadian, British Columbian, and Dawson 
City Telegraph Company, Limited. 


Tis company, which has been incorporated with a capital of 
£300,000, offered this week an issue at £95 of £225,000 5 per cent. 
first mortgage debenture stock. The objects of the company are to 
construct and work telegraph lines from the city of Victoria, in the 
Province of British Columbia, by the most feasible route to Dawson 
City, on the Yokon River, in the North West Territories. Appa- 
rently the total distance to be traversed by the telegraph is 1,400 
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miles, and we may fairly assume that more than ordinary difficulties 
will be met in constructing this line. 

The ordinary ehare capital is not offered for subscription, so that 
the working capital is practically the debenture issue. If names of 
prominent political men are of value in such a concern, then we must 

‘confess that the board is an uncommonly strong one, for it includes 
a Canadian ex-premier, 2 Columbia ex-postmaster-general, and the 
mayor of Banbury. It is a notable fact that the resident engineer 
who will be responsible for the work is a late State mining engineer 
of the Transvaal, but it is doubtful how far experience in mining will 
be useful in laying out a telegraph system. A cheerful spirit of 
optimism pervades the whole of the prospectus, and it is especially 
exemplified in the estimate of profits. It is assumed that Dawson 
City will send off per diem 200 telegrams, averaging 10 words apiece 
and costing the sender £2 10s. No doubt a telegraph service will be 
much appreciated in Dawson City, but we cannot seriously entertain 
the idea that it has so developed as to require to send off 60,000 tele- 
grams a year. Moreover, in the face of a tariff of 5s. per word, it 
is extremely unlikely that telegrams will average 10 words per 
message. Codes and cyphers will cover most communications in the 
English language, and we think sfter a year’s work the directors will 
be inclined to accept the truth of this statement. 


In our advertisement pages will be found a copy of the prospectus 
of Edmundsons’ Electricity Corporation, inviting subscriptions for 
‘£75,000 4% per cent. first mortgage debentures. The issue needs no 
commendation, for the excellent work upon which this Corporation 
is engaged is well known to our readers. = 


The Clayton Engineering and Electrical Construction 

Company, Limited. 
Tris company bas been formed with a share capital of £40,060, 
divided into 20,0CO0 £1 preference shares and 20,000 £1 ordinary 
‘shares, and 400 debentures of £50 each. The company is to acquire 
the well-known works of the Clayton Foundry Company, Limited, at 
Clayton, near Manchester, where an apparently progressively pro- 
fitable business has been conducted since 1888. The present issue 
consists of 15,000 ordinary sharcs, 15,000 preference shares, and 300 
debenturer. 


West India and Panama Telegraph Company, 7 
Limited. - 


THE ordinary general meeting of this company was held at Winchester 
House on Wednesday, Mr. William Andrews presiding. The chair- 
man said the delay in holding the meeting was on account of warlike 
operations, and the irregularity of mails. Theincrearce in the revenue 
was £1,400, but the accounts were not final. Reduction of tariffs and 
diversion of messages had resulted in discrepancies and inaccuracies. 
The first few months showed a loss consequent on the reduction of 
tariff they bad to make, but subsequently this decrease was turned 
into an increase of reyenue on account of the operations of the war. 
The receipts subject to correcticn still showed considerable augmen- 
tation, and after every allowance had been made on account of 
exchange and vebates, the result would be eminently satisfactory to 
the ebareholders. They had been working under unexampled 
difficulties, and the company cculd take some crdit that the lines 
had been kept going. It was rarticularly gratifying that the 
company should be enabled to work well at such an important inter- 
national jancture when so much deperded upon the celerity of com- 
munications. Referring to the present half year, the new cables had 
been substituted for the old ones connecting Granada and St. Lukes, 
and had greatly strengthened the company’s duplicate system. 
Alluding to the disastrous visitation which the West Indies had 
suffered from, the company had voted 250 guineas towards the relief 
- of the sufferers, and bad also sent messages referring to the relief 
fund free, and this bad contributed very much to facilitate relief. 
The chairman anticipated that they would be fairly treated by the 
American Government. After some discussion the accounts were 


adopted. 
The Direct West India Cable Company, Limited. 


TsE ordinary meeting of this company was held at the offices of the 
company, when the following report was submitted :— 

“The company’s cables were successfully completed and opened 
to the public on January 31st last. The Jamaica Government have 
passed a law granting to the company a subsidy of £2,000 a year for 
five years, and the Turk’s Island Government have agreed to give 
£120 per annum fora similar period. The revenue account shows a 
credit balance of £15,045 8s. 7d., of which £10,490 12s. 10d. has been 
applied to the discharge of all expenses incurred prior to the opening 
of the cable for traffic, including the discount at which the debentures 
were issued (£6,000), leaving available £4,554 15s. 9d. It is pro- 
posed to pay a dividend for the half-year to June 30th at the rate of 
5 per cent. per annum, which will absorb £750, leaving £3,804 
15s. 9d. to be carried forward. A Stock Exchange quotation has 
been obtained for the debentures. Mr. Geo. G. Ward and Mr. Fred. 
Ward have been elected to séats at the board of the company.” 

After the chairman’s remarks the report and accounts were adopted 

unanimously. 


‘the company 


The Halifax and Bermudas Cable Company, 


THE annual general meeting of this company was held at the offices of 
on Wednesday last, when the following report was 
submitted :— The delay in presenting the accounts is-due to the 
pressure arising from the accession of business during the Spanish- 
American war. Since the last report ‘the company contracted with 
the British Treasury to lay a cable to connect Bermuda with Jamaica, 
vid Tark’s Islands, and the Direct West India Cable Company, 
Limited, was formed to undertake the work. The contract was 
signed on August 2nd, 1897, and the cable was opened for traffic on 
January 3lst., 1898. The extension greatly improves the position of 
your company by giving it through traffic. The receipts in the past 


_ were £10,154 7s. 4d., as compared with £3,742 83. 4d. in 1896-7, 


is increaee is due to the opening of the Jamaica cable, and to 
the interruptions of other routes during the Spanish-American war. 
The net result is a profit of £6,655 Os. 8d., as compared with 
£951 15s. 11d., an increase of £5,703 43. 9d. It is proposed to make 
a distribution of profits for the year by declaring a dividend of 5 per 
cent., amounting to £2,500. leaving £4,155 Os. 8d. to be carried for- 
ward, Offers for the sale of debentures to the trustees were invited 
in December and June last, and £4,989 7s. 6d. was paid for £5,100 of 
‘debentures, which amount has been written off capital expenditure. 
A Stock Exchange quotation bas been obtained for the debentures.” 
After the chairman had referred to the principal features of the 
accounts, the report was unanimously adopted. 


Sheffield Electric Light and Power Company, 
Limited.—An extraordinary general meeting of the shareholders of 
the above company has been called, to take the first steps towards the 
-winding up of the company before the completion of the purchase by 
the Corporation. The sale of the undertaking to the Corporation has 
now been confirmed by Act of Parliament, and the company expect 
that the purchase will be completed very shortly on the basis of the 
Corporation paying £218 for every £100 of capital properly expended 
by thecompany. The dividend authorised by the agreement between 
the company and the Corporation isat the rate of 10 per cent. for.the 
year, and a resolution will be submitted declaring that dividend for 
the year ending December 31st. A special resolution will be sub- 
mitted at the same meeting for the voluntary winding up of the 
company. 

Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to:—Folkestone Electric Sapply Com- 
‘pany, Limited—10,000 ordinary shares of £5 each ; and to allow the 
following securities to be quoted in the Official List :—British 
Aluminium Company, Limited—15,000 7 per cent. cumulative prefer- 
ence shares of £10 each, fully paid; London Electric Supply 
Corporation, Limited—£100,000 4 per cent. first mortgage debenture 
stock. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Compeny— Toe receipts for the week 
ending December 10th, 1898, were £ . 1d.; aggregate to date, 
£18,987 3s. 11d. 

The Bradford City Tramways.—Week ending December 11th, 1898, miles of 

“track open, road mileage, 4°72; car miles run, 5,828; number of cars, 
16. Receipts, £247 3s.; total receipts to date, £4,682 4s, 


‘The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 9th, 1898, were £2,558 8s, 10d.; corresponding 
period, 1897, £2,256 6s. 1d.; increase, £302 2s. 9d. 

The City and South London Rai)way Company.—The recei 
ing December 11th, 1898, were £1,117; week ending December 12th, 1897, 
£1,101; increase, £16; total receipts for half-year, 1898, £23,754; corresponding 
period, 1897, £22,982; increase, £772.. Miles open, 3}. 

The Dover Corporation Electric Tramways.—The receipts for the week 

~ ending December 10th, 1898, were £142 9s. 5d.; week ending December 

_ 1th, 1897, £81 15s, 8d.; increase, £60 13s..9d.; total receipts to date, 1898, 

£8,069 11s. 7d. Miles of track open week ending December 10th, 1898, 3; 

week ending December 11th, 1897, 8. Car miles run week ending December 
10th, 1898, 4,181 ; week ending December 11th, 1897, 1,894. Number of cars 

week ending December 10th, 1898, 11; week ending December 11th, 1897, 5. 


The Dublin United ae receipts for the week ending 
Friday, December 9th, 1898, were as follows:—D. U. T. -Co., horse cars, 
£2,180 15s. 6d.; ditto, electric cars, £560; D. 8. D. Co., electric cars, 
£652 13s. 8d.; total, £3;898 8s, 94; corresponding week last year—D. U. ‘i. 

 Co., horse cars, £2568 16s. lld.; ditto, electric cars, £108 9s. 
D. 8. D. Co., electric cars, £387 6s. 8d.; total, £8,064 13s. 2d.; increase, 

£328 15s. 7d.; aggregate to date, £91,943 3s. .7d.; aggregate to date last 

year, £85,210 18s. 5d.; increase to date, £6,732 10s. 24. Worked:—Tke 

mileage open is 16 miles electrically, 28 miles by horses, as against 11 

miles electrically, and 81 miles by ‘horses, for the corresponding period 

_ last year. ; 

‘The Halifax Corporation Tramways. — The receipts for the week ending 
December 7th, 1898, were £236; total receipts to date, ‘1898, from June 29th, 
1898, =~ Miles of track open, 8}. Car miles run, 4,084 Number of 
cars, 10. 

The Live 1 Overhead Railway Company.—The receipts for the week ending 
December 11th, 1898, amounted to £1,388; corresponding week last year, 
£1,296 ; increase, £87. j 

The South Staffordshire Tramways Company.—The receipts for the week ending 
December 9th, 1898, were £599 17s. 4d. ; week ending December 10th, 1897, 
£550 9s. 8d.; aggregate receipts for 49 weeks, £80,949 18s, 8d.; last year, 
£80,976 1s, 4d. 


<The Western and Brazilian Telegraph Comaona, Limited.—The receipts for 
fhe week ending December 9th, 1898, after’ cent. of the 
gross receipts payable to the London Platino- “tRelegraph Com- 

pany, were £2,978, 
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twas 101 —105 
anish- Do. do. 5% Debs. Red. . 
naica, Do. £4 18s/£5 6s 
was Brazilian Submarine 7 
fic on Do. do. Debs. 2nd series, 1906 5 
ion of ,000 | Chili Telephone, Nos. 1 to “a 000 4 
) past Commercial Cable ae 7 
96-7, Do. do. Sterling 500: year 4 % Deb. Stock Red. as aed 
nd to 224,850 | Consolidated Construction and 
1 war. Cuba Telegraph . Ki 8 
with Do. 10 % Pref. 10 164— 174xd 
make Direct t Spanish 4 
5 per do. Cum. Pref. 10 10 — 11 
1 for- De do. 4 Debs., Nos. 1 to 6,000 ... 44% | 44 105 —108% 
avited Direct United States Cable... 24 12 
LOO of Direct West India Cable, 44 % Reg. Deb. is ee 103 —106 
iture. Eastern Telegraph, Ord. Stock ... ae vs 172 —177 
ures. Do. 34% Pref. Stock 104 —107 
the 500,000 Do. Prov. Certs.,50% paid... 54 — 57 
Do. : Debs. , repayable ae 1899 .. 5 5 101 —104 
Do. Mort. Deb. Stock Red. ... 4 4 124 —128 
250 and China Telegraph 7 174— 173 | 173— 173 
10. 5 us. Gov. Sub.) Deb., 1900, red. ann. bes 
any, % ( 5%|5% 101 105 
ers of Do. do. Bearer, 1,050—3,975, 4,327—-6,400 5% | 5 102 —105 [102 —105 
_— Do. 4% Deb. Stock... Stock| 4 % | 4 125 —129 [125 —129 
Dy Eastern and South African Tel oh, 5 % Mort. Deb., 
xpect do. do. to bearer, 2,344 to 5,500 5%|5  |102 —105 [102 —105 
at the 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 4%/|4 .. |L083 —106 [103 —106 
onded Do. 4% Reg. Mt. Debs. (Mauritius Sub.) 1—8,000 4% | 4 {L083 —106% —106% 
tween Globe and Trust... 4% | 44% | 44% | 123 | 123— 123 
alle Greet Northern Tel h, of Copenhagen... 10 % 10 % |10 
of the 97 Holifor Bermuts Cable, 44% 1st. Mt.Dbs., w’n. 1-1,200, rd. 
Indo-European Telegraph ek ae 10 10 10 
made London Platino-Brazilian Telegraph, 6 % Debs. ... ws. 6 6 6 
day National Telephone, 1 to 484,597 ees 54 54 6 
te Do. 6 % Cum. Ist Pref. ... 6 6 6 
iol Do. 6 % Cum. 2nd Pref. ... 6 6% | 6 
ritish 250,000 Do. 5 % Non-cum. 3rd Pref., 1 to "250, 000 5/5 5 5 
a. Do. 34 % Deb. Stock Red. 8 34% | 34% | 34 
aan 171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 5 5 5 
=. Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000.. 4 4 4 
Reuter’s ... 5 5 5 
United River Plate 4 5% \|6% 
Do. do. 5 % Debs. ... 5 
West African Telegraph, 5 % Debs. . 5 5%|5% 
West Coast of America, Nos. 1—30, 000 and. 53, 001—53, 008 ese ove ae | 
Do. do. 4% Debs., 1—1 500 gua. by Braz, Sub. Tel. ses 
Western and Brazilian Telegraph ods 8 2 & 84% i 
D di do. 5% Pref. “Ord. . 5 5 5 g i 
Def. Ord. 4) 1 nil | 
do. 4 % Deb. Stock Red. i 
iiles of West India and Panama Telegraph .. i 
f cars, 84,563 D do. do. 69 Cum. 1st Pref. 4 
do. do. 6 % Cum. 2nd Pref. . i 
for the do. do. 5 Debs., Nos. 1 to 1, 800 
onding Western Union of U.S. Telegraph, 6 % Bter. Bonds... | 
ok end ii 
ELECTRICITY SUPPLY COMPANIES. 
000 do. do. 44% Cum. Pref. 
1898, Supply, Ord., 
898, 3; do. Deb. Stock Red... 
ember City a Tondon Electric Lighting, Gra . 40, 
Ord. Nos. 90,001 to 100,000... ... 
sin De, 6 % Cum. Pref., 1 to 40,000 aa i 
pee 5% Deb. Stock, Scrip. (iss. at £115) all paid | 
cars, of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 
. ae Do. do. do. Nos. 30,001 to 40,000 £8 paid. 4 
Se Do. do. do. 6 % Pref., 40,001—60,000 4 
te last Edmundsons Elec. Corp., Ord. Shares 14, 400 . 5 4 
:—The House-to-House Electric ie Supply, Ord., 101 to 15, 76 5 a 
Do. 7% Cum. Pref....| 5 
London Electric Limited, “Ord. 3 
ending Do. do. 6% Pref. 5 4 
29th, *Metropolitan Supply, 101 to 62, 500 10 
ber of Do. 44%, First Mortgage Debenture Stock | ... 
Notting Hill Electric Lighting zat 10 
—~ *St. James’s and Pall Mall Electric Light, Ura. 5 
— Do. do. 7 Pref., 20,081 to 40,080 | 5 
ending Do. do. Deb. ‘Stock Red. ... [Stock 
h, 1897, South London Electricity Seat: Ord., £3 paid ... ava 5 
5 year, Westminster Electric Supply, Ord., 101 to 80,000 5 
* Subject to Founder's Shares. t on Liverpool Stock Exchange, 
ipts for otherwise shares are full, Dividends in deferred share warrants, profits being used as capital, 
tbe letter of one year and the first first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Closing Closing Business done 
Present NAME. or Dividends for Quotation notation during week 
Issue. the last three years, Dec. 7th. ec. 14th. 
1895, | 1896. | 1897. Highest.| Lowest. 
60,000 | Aluminium “‘ A” shares, Nos. 1—60,000 ... 1 | | | | | 
90,000 Do. 4} % 1st Mort. Deb. Stock Red. Stock 94 —100 94 —100 
80,000 | British Electric | 146 — 17 —17 
Do. do. 6 Cum. Pref. 30,001—40,000 5 
10,000 (issued at £2 10s. prem. all pd. ) | 124— 184 | 18 — 184 133 | 184, 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3} 24%! nil | nil | 1Q— 2 13— 2 4 
90,000 Do. do. Non-cum. 6% Pref. , 1 to 90,000 2/ nil 4%) 2§— 2 23— 23 
125,0001 Do. do. 44 Perp. Deb. Stock Stock) .., —115 L11 —115 
50,000 Do. do. 2nd Deb. Stock Red. Stock 102 —105 102 —105 103 . 
20,000 | Callender’s Cable SM 2. shares, Nos. 1—20,000 ... 5 1 94— 10} re : 
90,000 Do. do 44 % Ast Mort. Deb. Stock Red. |Stock 111 —114 {111 —114 : 
35,250 | Central London Ord. Shares os | 20 10} 10} 10 ate 
178,303 Do. do. £6 paid... 10 64 6 5g 
61,033 Do. Pref. £1 paid 1j— 13 i 
71,447 Do. do. Def. do. £5 paid | 43 4 
630,0001 | City and South London Railway... Stock) 65 — 68 65 — 68 664 
22,500 do. Ord. shares, Nos. 1 to 22 £4 pd. 4 34— 4 
82,098 | | Crompton & Co., x 1 to 82,098 3 lij— 2 1j— 2} 
Do. 5% Ist Mort. Reg. Debs., 1 to 748 of } | a 
82, 850 | | £100, and 901 to 1,070 of £50 Red. eee wee see wee 91 = 96 91 96 
99,261 | Edison & Swan Utd. El. Lgt., shares, £3 pd.1t0 99,261 5 54%| 6% 2— 2— 23 
17,139 | Do. do. do. A” Shares, 01—017,139 6 4— 5 4— 5 
194,023 | Do. do. do. 4 % Deb. Stock Red. Ch a ..- | 99 —101 99 —101 ea 
110,000 | Electric Construction, 1 to 110,000 ... 2/ 6 6 6 234— 24 24— 24 2%5| 2x5 
25,000 Do. do. Cum. Pref., 1 "to 25,000 .7 7 7 3} 23— 3} 
111,100 Do. do. 4% Perp. 1st Mort. Deb. Stock Stock) ... ... |L05 —107 —107 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 43 3 
67, 275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. + 43 
Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 | 103 q 10 — 12 10 — 12 
12,500 | Henley’s (W. “e. Telegraph Works, Ord. ... 10; 8 10 12 20 — 21 204— 214 214} 214 
000 | Do. do. 7% Pref. 10; 7%| 7 7 18 — 19 18 — 19 Px see 
50,000 | Do. do. 44 Mort. Deb. Stock... (Stock 44 44%|\llu —115 (110 —115 
50,000 | India- -Rubber, Geite: Percha and Telegraph Works ae 10 | 10 10 10 214— 224 | 214— 224 224 
800,000 Do. do. do. 4 % 1st Mort. Debs. ... —106 (102 —106 
37, 500 {Liverpool Overhead Railway, Ord. ... 10} 2% 23 83%|102,— 10,3, |104,— 10,3, 
10,000 Do. do. Pref., £10 paid 10' 5% 6 15 —1 15} 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 15 15 %| 37 — 41 37 — 41 384 
150,000 Do. do. do. 5% eenieasen red. 1890 100; 5% 6 5 108 —107 (104 —107 
540,0001' Waterloo and City Railway, Ord. Stock ... TOO) |: ves .. {118 —116 {112 —115 113} 
‘aia otherwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. t 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. 
British Aluminium, Ordinary, 10—12; 7 % Pref., 11—13. 


House-to-House, 


44% Debentures of £100, 106—108. 


Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 183—13}; 1st Preference Cumulative 6%, £5 
(fully paid), 73—8}. Debentures, 107—110. Dividend, 1897, 


on Ordinary Shares 10%. 


* From Birmingham Share List. 


Bank 


- LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


National Electric Free Wiring, 10s. paid, 3 to }. 


Smithfield Market Electric, 2—4. 


*T. Parker, £10 (fully paid), 15—16. 
Yorkshire House-to-House Electricity, £5 


paid, 8—8}. Dividend for 1896—6%. 


rate of discount 4 per cent. (October 13th, 1898). 


Ordinary Shares fully 


MARKET QUOTATIONS, 


Wednesday, December 14th. 


The India- -P.,and Teleg, 
Messrs, James & Shi akspeare, 


Johnson. Matthey 4 & Co,, Ltd 


| | | 
CHEMICALS, &c. | This week. | Last week. "Decrease. METALS, &c. | This week. | Last week. "Decrease. 
. Acid, Hydrochloric +» per cwt. 5/- 5/- 6 Aluminium Wire, in ton lots.. per ton £224 £224 
” itric +. per cwt.| 22/- 22/- ee Sheet, in ton lots.. per ton £191 £191 
» Oxalic. +. per cwt.| 82/- 82/- Brass (rolled metal 2” to 12”) basis per lb. 
Sulphuric +» per cwt. | 5/6 5/6 c Tube(brazed) .. per lb. 
a Ammoniac, Sal .. +. per ton 87/- 87/- c 4, Wire, basis per lb id. 
Bleaching powder perton £5 15 £5 15 g Copper Bars yee ton £66 £66 
Bisulphide of Carbon per ton £15 £15 ae g9 »  Wire(basis price) .. perlb 8d. 8d. 
rax +. per ton £16 10 £16 10/- ine, ” £66 £66 
a Benzole per gal. q/- od per ton £66 £66 
le) per gal. 5/6 5/6 German Silver Wire per lb. 1/6 1/6 
Copper Saisbal?.. per ton £19 10 £19 10 ; h Gutta-percha, e» perlb 6/- 5/6 6d. inc 
Lead, Nitrate .. per ton £23 10 £28 India- Pare per lb. forw'd)| 8/103 for’d 1d. inc 
: » White Sugar per ton £30 10 £3010 ie i Iron, Charcoal Sheets .. per ton 18 £18 es 
» Peroxide .. +. per ton £27 10 £2710 i , Pig (Cleveland warrants) per ton 44/6 50/- 5/6 dec 
a Na olven lo al rap, heavy r ton : 
ibe” C er gal. 5/6 5/6 aie t Wire — No.8: per ton £8 15 £8 <n 
« Potash, Bichromate, in casks. . per lb. ad. . dec g e nglis got i : per ton 16 dec 
‘austic (75/ per ton r ton * dec 
ay Bisulphate per ton | £35 £35 Mica (uncut slabe 8’ long) per lb. 6/6 6/6 oe 
a Shellac per cwt. 65/- 65/- m Manganin Wire a8... per lb, 8/- 8/- 
a Sulphate of Magnesia - +. per ton | £410 £410 ae g Mercury . oe per bottle) £715 £715 
a r ton 5 15 Steel, agne ‘accord ing to 
a Lum perton| £55 £55 description . perton | From £15 | to £40 
ast ysta per ton oe g Tin, block .. r ton /+ dec. 
aw Bichromate, casks per lb. 8d. 23d. ine. I» "per 
n Wire 0s. /4 ee 
j Yarns, Cotton, Single 10ib. bundles pr lb. 
» Flax, 6 or 8 lea... perlb. i 
ji Hemp, 8 ply 10 Ibs. perlb 
» Russian, 101] per lb. 4 
iow Ibs. rove per ton £12 £ 
i Manila, 24 thread per ton £29 £29 ° 
inc, Sheet (Vielle Mon e bn 
| k Zine, Shi t Wi lle M fog £29 10 £29 10 
” ” » The Bri uminium Co., ” ” ” ” Henry eo 
ec ” ” » Messrs, Thos. Bolton & Sons. k ” n ” » Morris Ashby, Limited. 
d ” ” ” l ” ” ” ” Sanders, Wake & Co. 
é ” ” ” m ” ” ” ” W. T. Glover & Co., Ltd. 
; ” Works Co Ltd n ” ” ” ” P. Ormiston & Sons. 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY 
ON GROWING. VEGETABLES OR FLANTS. 
By Lemstrom, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Concluded from page 842.) 


Tue experiments began about June 18th, and have been continued 
till September 11th. Both fields were equally watered. Before our 
departure from Helsingfors two photographs were taken of the 
tobacco plants, two from the field of experiment, and two cor- 
responding from the fields of control. 

A corresponding pair of these photographs is represented in the 
illustrations on the next page. 

It is not too much to estimate the increase of the plants on the 
experimental field to 40 per cent. The photographs were taken the 
first days of July, and the electrical machine had been working only 
164 hours. We can consequently conclude that all plants, without 
one exception, will be activated by the electricity applied in the way 
as we have done it, pre-supposed that they are watered enough, or 
that not too much electricity is given, and especially not together 
with rays from a burning sun. 

When the experiments are carefully considered, the following law 
seems to result with high probability. 

The more fertile the soil and the more vigorous the vegetation, the 
more will the effect of the electrical current increase. 

Number of results from the Table V. show that. We will com- 
pare two experiments on potatces and red beets; the one made on 
the field of the Garden Society, the other on the field in B édtorp. 


The former field possessed all the properties of a garden soil, the 


lattor was a little better than an ordinary field for farming. 
Garden soil. Field. 
For the potatoes an increase of 76:2 per cent. 24'3 per cent. 
a red beets 65 3 317 ‘a 


Tue electricity will in a high degree accelerate the ripening of 
fruits, berries, and roots, and probably develop more sugar in them. 
The former part of this result is well stated through experiments 
on strawberries and raspberries—the latter will be object for further 
investigation. In the greenhouse the strawberries under electrical 
current ripened in an average time of 30 days, when 24 days more, 
or in all, 54 days, necessary for the berries without the benefit of the 
current, The same is the case with raspberries on the open field in 
Brédtorp, though the difference of time was there only 17 days. The 
development of sugar is stated by an analysis made in France on 
white beets, giving an increase of about 15 per cent of sugar, to 

. which the remarkable augmentation of the sweetness of the straw- 
berries, in the same place, will contribute. 

Comparing the experiments made in south of Finland and in 
Bourgoyne, we find the results in general to be the same, but the 
increase seems to be less in Bourgoyne. We must, however, remem- 
ber that the weather during ithe summer, 1888, in Bourgoyne was 
exceptionally bad, and considering the law of greater development 
in the more vigorous vegetation, we cannot pretend that this fact is 
sufficiently proved. 

The general conclusion of the above-stated results will be :— 

The electricity given to the air through points in connection with 
the one pole of an electrical machine, the other being conducted to 
the earth, exercises under all circumstances a great effect on growing 
vegetables. 

The effect will be greatly favourable to the development of the 
vegetables only when the supply of water is, within certain limits, 
barely sufficient. 

This will be the case, for the most part, of vegetables under 
ordinary circumstances, assuming that the electricity is given during 
three to four hours in the morning, and three to four hours in the 


TaBLE V.—REVIEW OF ALL RESULTS. 


| 


Fxperimental field. Control field. | 
Increase 
Reaped | No.of Weight of Reaped No. of; Weight of | cent. 
area m?, | plants. res. kg. jaream? Plants. res. kg. | 
| ma.| 2a, 2a, 
Wheat... | 1886 | B:iitorp* 5,101 198 /1,028 5,101  ... |126/1,166 | 579 This is the increase of the 1 ma. quality. 
1887 (2985 648 2,896 |... |. | | 514 
1888 | Bourgoyne 450 776 | 450 | | 
Rye | 1887 | Biddatorp* | 15,000 2,720 5,000 ... | | 975 37 || The ears were quite developed when the 
Barley | Vichtis* = 1108. | 1491) ... 10°92 641 The area of the control field is the aver- 
1887 | Bréitorp 155 |, | | | FEF 849 age area of 2B + C + (D + E), and 
280 38:5 » | 449 also the weight in kg. 
Oats ” ” | 29:11 | 329 ted 189; 539 
” | 1888 | Bourgoyne | | 1426 | 450 || | 286 
White beets 1886 | Gardenof .. | 6&6... 320; ... |157 433 | 1072 
Soc. Hort." 
» +s | 1888 | Bourgoyne | 75 | $85/...| 859° | 75 | 245 | 8610 | -27'2 | The negative result caused probably by 
| |. .wantof water. Increase of sugar 18%. 
Red beets 1886 Gardenof + { 107) .. 246 2638 |... | S866; 653) 
| Soc. Hort. | | | 
» | 1887 | Brditorp = 49 625 | .. 315 | 49 | 340  130{ 317) 
| 1888 Bourgoyne | 239 | ... | 5670; ... |3809 | 621, 164 | 
Potatoes ... 1886 Gardenof _... 268 | .. 213) .. |990 |... | 447) 762) 
| ‘Soc. Hort.7 
» 1887 | Brédtorp | 329 (1,751 | . 529-1 |. 329 {1,905 |... | 4633 | 243 | 
CAarrote ... | 1888 | Bourgoyne |... | w. | «| 290] ... w+ |e 180) 1230 The carrots have before given negative 
| | | | result, but watered they gave this high 
per cent. increase. 
Radish ... | 1886 Garden of | £65) 23; . 82, 691 
| Soe. Hort. 
Parsni ” 181. 162 507, 291 540 
Ooions | | 51 98 104 421 
Celery | ” ose 45 | 22:2 98 35°7 369 
Beans | 1887 | Brédtorp 49 90 49 | 413 51, 766 
* | | e peas gave negative result in Bréd- 
Peas... 1887 Brédtorp 49 436... | 298 49 1445 1 
» ee urgoyne | . eee nee eee eee oes | eee | per cent. increase. 
Garden 1886 | Greenhouse = The time for ripening shortened from 54 
Strawberries of Soc.Hort., | | | | days to about 30 days. 
| | | | _{ Gave by want of water a negative result, 
» oe | 1888 | Bourgoyne | | | eet, ees ees but watered they should have given 
| | | | from 70 to 80 per cent. increase. 
Raspberries | 1887 | Brédtorp 49 NREL 051) 49 | 46 |...; 0:26) 950 | “From the first gathering About 51 
| | | | (Planted the same year.) 
| © gave, leaves and branches 
1 singfors a positive about 40 per cent. 


* Brédtorp, Vichtis, and the gardens near Helsingfors are all situated in south of Finland. 
+ Cabbage and part of roots have given negative results, but as that depends of want of water, they are not taken up here. 
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+ gia avoiding the hours of the highest sun, when the sky is 
ear. 

When the supply of water is abundant, the electricity can be 
given during the whole 24 hours with a favourable result. 

The surest way to produce a favourable effect seems to be ¢o limit 
the giving of the electricity to a moderate time, 80 that the vegetative 
process is not forced too fast. 


THe Causes OF THE EFFrect OF THE ELECTRICITY. 


The above stated facts show that we are facing here a phenomenon 
of a somewhat astonishing character. With a very little work, trans- 


be the effect of the electricity given to the air from the points, 
Some experiments, made shortly before my departure from Finland, 
have revealed another cause, which seems to be new, at least, in the 
way these experiments were performed.*® 

Two capillary tubes, of respectively about 0°5 mm. and 0'1 mm, 
diameter put in two different small vessels of water, were connected, 
through tinfoil and wire with the gastubesinthe room. The capillary 
tubes, see fig. 5, were held upright and the distance from the upper 
end of the water thread in the tube to the end of the glass tube was 
about 4cm. If a point, connected with the positive pole of a Holtz 
machine (with 4 plates), was placed exactly on the end of the glass 
tube, the machine being working 
with its negative pole conducted to 


the earth, the water began to climb 
up the inner walls of the tube and 
appeared in its upper end after 
about half a minute as a water- 
drop, or rather a short water. 
cylinder. The effect seemed to be 
equal in the both tubes, and the 
same eficct appeared when the 
point was connected with the nega- 
tive pole of the machine, the posi- 
tive with the earth. At first we 
could not assume that this phe- 
nomenon had anything to do with 


Fig. Fiscp. 


formed to electricity, we are able to exercise a great encroachment 
in the life of the vegetables and to increase their return value to 
about a half more than before. As it seems to be indifferent in what 
direction the current is going, we cannot look for the cause in these 
— of the current, which simply depend on its strength.. We 

now that the currant develops heat, independent of its direction, 
and here could be a possibility of the explanation, were not the 
intensity of it so little. We cannot ascribe the effect to this trifling 
heat, which could not raise the temperature of the plant ;,55th part 
of a degree. 

The electricity, forced to stream out from points, will transform 
the air in such compounds, for instance, cz»ne and nitrogen oxides, 
which should contribute to the feeding of the plants, and then it 
would be right what a friend of mine said, when he heard of 
the results of this experiment, viz, that a new manure had been 


our experiments on the plants; for 

inst such a conclusion was the 

high potential which was needed 

before the water began to climb 

up the walls. A nearer scrutiny of it shows, however, that just 

the contrary must be the case. A plant consists of merely very thin 

capillary tubes, and when they are surrounded by the electrified air, 

in which the potential can attain a high value, the effect must be 

that the juices in the plants begin to climb up along the walls of 

these tubes. As that phenomenon is just one of the principal facts in 

the vegetation, it must be made much more pronounced by the rur- 

rounding electrified air, because the distance between the capillary 
tubes and the electrified air is here infinitely small. 

We are now standing here before new facts, the conclusion of which 
must be that the electricity in the air plays a far greater dle in the 
vegetative process than hitherto has been assumed; but even here 
further experiments are neceseary, and it will be our next work to 
accomplish an investigation of these phenomena. 

In connection with the above stated results, the following question 
will only be a natural consequence :— 

Is this discovery of the great influence of elec- 


Fig. 4.—Contron 


discovered. Considering the effects of thunder in nature, the men- 
tioned view is not totally without foundation. We can certainly 
ascribe to it an effect, but it cannot be the single cause. When it 
should be the case, an augmentation of the number of points on the 
wires must have the consequence of increasing effect. The iexperi- 
ments on corn, 1897, seem to show that the effect is nearly indepen- 


vy is a vessel with water conducted to the earth; 1 a capillary tube; / a point 
in connection with the + or — pole of an influence machine, the other 
pole being conducted to the earth. 


Fia. 5. 


dent of the number of points. The justness of the conclusion is 
therefore doubtful, but it must be conceded that further confirmation 
of it is wanted. 

During some experiments with which a younger explorer, Dr. 
Wiklund, was occupied, he made in a letter the remark that the cause 
could be sought for in a change of the capillary forces within the 
plants. We could not agree with that opinion for several reasons, 
the principal being the smallness of the E.M.F., which might perhaps 


tricity on vegetables of practical consequence, that 
is to say, can the method be applied to agriculture 
or horticulture ? 

A thorough discussion of this question must be 
left to another occasion, but at present it will be 
enough to state, when an agriculturist or a gardener 
has made all possible efforts to cultivate, manure, 
aud ‘water his soil, be can still, by applying the 
electrical treatment, increase its returns to about 
40 per cent. 

As the methcd is now very easy to apply, and the 
costs area of 20 a to 
£20 preliminary expenses, of which only per 
cent. can be taken as a yearly eupeneee the daily cost 
for the working being very little; the answer to the question must be 
~ a practical application of the electricity will be highly pro- 

uctive. 

In fact, the agriculturist, in applying the electrical treatment, will 
only make his soil more productive every year and hasten the ripen- 
ing of his harvest, and in this way make his capital more pro- 

uctive. 

That the soil must yield more of its fertility is natural, but the 
loss will be very little compared with the great benefits. 

The first thing is for everyone to convince himself by experiments 
that the facts here stated are real. This will be best attained by 
experiments under scientific control, in which all ible care is 
taken to secure good results, and from which conclusions can be 
drawn beyond all doubts. 

We only wish that by these experiments all the deductions drawn 
from our own experiments should be carefully considered and applied 
everywhere they can be of use. 

It is clear that the practical application depends also on the more 
or less easy way in which this application can be made. All the 
difficulties which appear at a scientific research for stating of facts, 
as the greatness of increase under different circumstances, the 
quantity of electricity to be given toa field of a certain area, the 
homogeneity of the soil in the fields of experiments and the field of 
control, electricity does not exist at the practical application. The 
question is only to be sure that the wire net is charged. This again 
requires that the wire net is insulated and that the machine is always 
working. The former is easy to attain, the latter has hitherto been 
more difficult. The influence machines of different kinds have only 
been used in laboratory work, and also by medical men, but not for 
more prolongated work, and seldom without sparks or other discharges 
between the poles. An application of the machine for producing 
electricity to charge a wire net in the open field, during an interval 
of several hours, requires a machine working steadily and continually 
with open poles, viz, without sparks and other discharges between 
them. 

Among the machines hitherto used, those of Holtz, and especially 


* It can have a relation to some experiments of Gernez, 
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of Wimshurst, slightly modified, have been the best, but also this 
latter has often ceased to work in an air charged with humidity. 

Guided by a long experience we have constructed a new machine, 
which will meet all the requirements of experiments of every kind, 
also those at which the machine is working with open poles. 

The method applied at our experiments is only an imitation of what 
is performed by the greatest of all teachers, namely, Nature itself; 
but a more profound knowledge of the phenomena will probably 
conduce to more perfect methods. 

An installation of a central station, from which electricity can be 
conducted by insulated wires, several miles to the surrounding fields, 
will probably in the future be the most practical way to apply the 
electricity on vegetables. 

It is our aim to afford the making of experiments in different places 
in Europe and in America, and we venture to hope that they will 
also be executed in England, from which country rich experience is 
always spreading over the whole world. 

Elaborate rules for the application of the method in all details will 


be given separately. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


“Roratory By Prof. Sirvanus P. THompson, D.8c., 
F.RS8., Vice-President. (Paper read November 10th, 1898.) 


(Concluded from page 883.) 


Quire recently Mr. Gisbert Kapp® has re-examined the question 
of the influence on the conversion ratio, and on the efficiency of 
changes in the distribution of the flax. Wi'h the theoretical case 
of a sine law distribution he compares analytically other cases, 
equally unreal in fact, namely, those of a distribution of supposed 
uniform density over a limited arc of polar span. From his calcula- 
tions i¢ may be deduced that the conversion ratio will be the same 
as for the sine-law distribution if the poles are such that the breadth 
of their faces is about 70 per cent. of the pole pitch. If the faces are 
broader, the voltage ratio for a single-phase machine will be lower 
than 70 7 per cent., and the ampere ratio higher than 141°4 per cent. 
If the pole breadth is reduced to two-thirds of the pole-pitch, or to 


M. Routin* has made another study of the effect of varying the 
pole breadth, in a mathematical paper, in which also he assumes the 
uniformity of the field beneath the poles. 

In the Oerlikon converter above described the pole breadth was 
only 55 per cent. cf the pitch, yet the voltage ratio was 66'6, showing 
that the field does not distribute itself uniformly, but is less concen- 
trated, with fringing at the pole-tips. 

Mr. Kapp has further treated the question of the limit of output for 
equal heating, for different pole breadths, and for different angles of 
phase, displacement in the currents. When the phase displacement is 
2:ro the limiting output of a single-phase converter armature was (see 
above) 85 per cent. of that when used as a continuous current arma- 
ture simply, if the sine law is assumed. For pole breadths of = and 
4 reepectively Kapp finds this increased to 88 and 95 per cent. This 
is equivalent to saying that if by concentration of field one makes 
the midway coils relatively more active, there will be for equal output 
less heating of the coils next to the connectors, and a less total heat- 
ing. If there is a phase displacement such that cos ¢ = 08 (¢ = 
35°), the percentage output for sine law distribution is 69, but with 
pole breadths % and 4 respectively this is raised to 73 and 80 per 
cent. Butin practice the fringing ‘of the field will reduce these 
latter values. For the more favourable cases of two-phase and three- 
phase converters, these percentages of output for equal heating of the 
armature are greatly raiscd. The three-phase converter, assuming 
rine distribution and no | gang displacement, has a limiting output 
134 per cent. of that of the simple continuous current armature. 
With pole breadths of % and 4, the output rises to 198 and 144 per 
ceat. respectively, and 1f there is a phase dislocation such that cos 
¢ = 08, to117 and 126 respectively. For a two-phase converter the 
limiting output of 164 per cent., for the case of sine distribution 
and cos ¢ = 1, becomes 167 and 170 per cent. respectively for pole 
breadtks of § and 4, whilst when cos ¢ = 08, these numbers fall to 
144 and 153 per cent. respectively. 

A four-pole 30-kilowatt two-phase converter, constructed by Messrs. 
Brown, B.veri & Co., has been detcribed to me by Mr. M. B. Field, 
who designed it for that firm. The armature is wound according to 
the scheme shown in fig.14. It has f.ue poles (two wound, two 
unwound), and runs at 1,200 revolutions minute, giving a fre- 
quency of 40 periods per second. Its efficiency is about 90 p:r cent. 
The input being two currents, of 415 working amperes each, in quad- 
rature of 40 volts, the output is 500 ampers at 60 volts. The armature 
is a cylindrical drum-wound, in 56 slots, with two conductors per 
slot, as a singly re-entrant double winding, being cross connected at 
the slip rings to give four parallel circuits. At normal load, the 
excitation is such as to givea flux density in the armature core body of 
7,800 lines per square centimetre, and in the teeth of 10,700 to 14,900. 

It runs (as «xciter for some two-phase alternators) in 
parallel with some turbine-driven exciters and with a 


two-phase to continuous motor generator. The ratio of 
conversion, when running as two-phase motor, did not 


alter greatly with the ex:itation, as the following 


figures show :— 


Exciting Virtual volts Volts at Ratio of conver- 


current, dig dna commutator. sion percentage. 


2 
3 
4 
5 
6 
8 
10 
12 
14 


It is, however, in America that the converter has 


found its application on the largest scale, for the pur- 


pose of supplying continuous currents for tramway 
circuits, electric lighting systems, and electrolytic prc- 


cesses from distant power stations, whence the trans- 


mission is accomplished by pc lyphase currents at high 


voltage. These high voltage currents, when they reach 


the receiving end, are first passed through transforme)s 
to reduce the pressure to a suitable lower voltage, and 


are then passed through the converters. The first large 


- Fig, 13. 


1 Oe pole-pitch, the respective voltage percentages become as 
Ows :— 


Pole ratio, 2. | Pole ratio, 3. 


Single-phase 
Two-phase ... 
Three-phase 
Four-phase... ... | 

| 


| 
Continuous current ~ | 
. . 


* Elektrotechnische Zeitschrift, Vol. xix , p. 621, September 15th, and 
following numbers of September 22nd nl 29th, 1898, y 


5 
Amperes of Excitation. 


converters of the General Electric Company were 
designed by Mr. Parshall on the lines of ordinary 
multipolar continuous current generators, with power- 
ful field magnets, and performed their functions well, 
Later, some designs were tried with relatively weaker 
field magnete, on the assumption that, in view of the lesser amount of 
armature reaction, commutation might be ¢ ff<cted sufficiently well in 
spite of a lighter construction. But though a three-phase converter 
will, without any winding on the field magnets, operate by virtue of 
the armature reactions peculiar to the synchronous motor, the regu- 
lation in such machines leaves much to be desired, and the later 
desigas exhibit a return toward the construction usual for multipolar 
continuous current generators. By the kindness of Mr. Parshall and 
of Mr. Steinmetz, information as to a number of such large con- 
verters is available. 

At Niagara, where the Cataract Company generates two-phase 
carrent at 5,000 volts, converters are employed to supply continuous 
current for certain electrolytic processes—for the manufacture of 
caustic soda and of aluminium. For the Pittsburgh Reduction Com- 
pany’s aluminium works the General Electric Company constructed 
a number of large converters. The two-phase current is first reduced 


* L’Eclairage Electrique, Vol. xi., p. 531, June 12th, 1897. 
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by transformers to a pressure of 115 volts. At this pressure it is led 
into the converters, which give out the continuouscurrent at 160 
volte; the plant having a total capacity of over 10,C00 amperes, 
equivalent to an output of about 2,000 H.P. At Schenectady were 
also constructed the six three-phase converters of 200 kilowatts each, 
for use in the power houseat Brooklyn. Asthese macbinesare fairly 


F 1G. 14, 


typical of American practice, some information of their general con- 
struction is of interest. They are eight-pole 200-kilowatt machines, 
rupning at 375 revolutions per minute, the frequency employed 
being 25. The voltage on the three-phase side is 82°8, that on the 
continucus current side 125, with an output of 1,600 amperes. The 
srmature is 48 inches in diameter, its core length being 7 inches 
between heads, This gives 495 square inches of peripheral surface 
per kilowatt." The core discs have 240 slcts, with two conductors 


‘side are of 


copper The flux throuch each pole face is designed to 
be 4 380,000 lines at full load, the flux density in the cast-steel pole 
cores being then 80,000 linee p2r square inch. In the gsp the pole 
face density at full load is no less than 51,300 lines per square iuch, 
Io the teeth it reaches 135,600, and in the core body 61,3u0. When 
rutning as a converter the brushes have no lead. When running on 
test as a continuous current generator, a lead equal to four 
bars of the commutator was necessary. The pole breadth 
is 647 per cent. of the pole pitch, and the voltage ratio of 
conversion per cent. The C® R loss in the converter 
armature at fall load is 8,500 watts; it would be 6,250 
if used as a continuous current generator. The total 
armature Icss as converter is 6,005 watts; as continuous 
carrent generator 9,130 watts. The temperature rise of 
the armature at full load is 27°. as converter; as con- 
tinuous current generator it is 47°C. The temperature 
rise of the commutator at full load is 36° ©. as con- 
verter; as continuous current generator, 52°. 

Another [three-phase converter also constrected at the 
Schenectady works is a 16 pole 600-kilowatt machine, 
running at 188 revolutions per minute. In this machine 
the pole breadth is 72 per cent. of the pole pitch, yet 
the ratio of conversion is 718; the voltages at the 
respective sides being 115 and160. Thearmature diameter 
is 100 inches, the core length 8:25 inches, giving 4 3 square 
inches of peripheral surface per kilowatt. The temperature 
rise after 17 hours, with a conversion output of 575 kilo- 
watts, was 150° C. in the armature, 23° O. in the field 
magnets, The average flux density in the gap was 69,000 
lines per square inch. : 

To the same class of machines belong the four three- 
phase converters recently designed by Mr. Parshall (fig, 
15*) for the Central London Railway. These are 12-pole 
900-kilowatt machines, running at 250 revolutions per 
minute. Hach weighs about 30 tons, and their guaranteed 
¢fficiency will be 95 per cent. at full load, 93 per cent. at 
haif load. They are designed to take in their three alter- 
nating currents of 1,800 virtual amperes, each at 310 
virtual volte, the output on the continuous current side 
being at 550 volts. The armature in each is a multipolar 
drum with 432 slots, and two conductors per slot, and bein 
lap-wound, has 24 circuits in parallel. It is connected 
down at 18 symmetrical p.ints to the three slip rings, 
there being pix such connectors to each riog. Owing to 
the conditions imposed by the relations between voltage, 
rpeed, and siz2, it has been the practice in the States 
to design converters to operate at a frequency of 25, or 
at most, 30 periods per second. Bat some of the General 
Electric Company’s converters have been constructed for frequencies 
as high as 60, 80 as to be capable of being operated from lighting 
circuits. One such, a 16-pole 400-kilowatt twc-phase converter, 
running at 450 revolutions per minute, has been recently described in 
the Electrical World (May, 1898). 

One difficulty which has been experienced when operating con- 
verters in their application on the large ecale—a difficulty which 
could hardly bave been foreseen from the workicg of small isolated 
machines—is a tendency for them, when grouped in 
parallel, to set up a see-sawing interference of slow period, 
probably in corsequence of armature reactions, similar 
to those which in certain types of alternators trouble 
their parallel running. Another puzzling defect is a 
similar tendency to hunt, observable when two converters 
are arranged in series at the two ends of a long three- 
phase line for the purpose of feeding continuous currents 
from one point to another. The cure for these troubles 
will ‘probably be found in an analogous treatment to 
that adopted for securing good parallel running in alter- 
nators, namely, careful design, so as to prevent armature 
reactions from unduly distorting the magnetic field. But 
the point demands further investigation. 


oye 
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Before quittiag the subject of converters, it is but right 
to refer to the existence of another class of rotating 
machine for effecting the same aim, and to which, for 
distinction, the name of permutators may be allotted. In 
this category.are comprised those machines in which 
alternating currents (of one, two, or three phases) are first 
transmitted through a etationary part of the apparatus 
(a species of transformer), where they create in a re-entrant 
sectional winding a series of alternating currents which 


Fig. 16, 


in each elot. Esch wat of the drum winding is over 30 teeth. The 
gap measures 0°25 inch from iron to iron. The commutator is 36 
inches in diameter, with 240 bars. The three slip rings are each 18 
inches in diameter, 33 inches broad, and 1 inch deep. The brushes 
are of carbon, eight sets of nine brushes each, and each brush with 
1} square inches of ccntact surface. The brushes on the three-phase 


* The number of square inches of peripheral surface per kilowatt 
cf output gives a basis for estimating to what degree in the design of 
an armature the specific utilisation of its materials has becn carried. 
Modern dynamos of over 1C0 kilowatts output have from 4 to 12 
square inches per kilowatt. Old machines and small machines vary 
from 10 to as many as 25 equare inches per kilowatt. In this esti- 
mate the working part only of the peripheral surface is counted, 
being the length round the periphery multiplied by the total (gros) 
thickness of iron parallel to the shaft. These values apply to alter- 
ators and motors as well as to continuous current dynamos, 


differ from one another in phase by small successive phase 
angles; these currents being then led off to a commu- 
tator and commuted, section by section, into a continuous 
current, To fix ideas, consider fig. 16, which is adapted from 
a recent article by Dr. J. Sahulka in the Zeitschrift fiir Elektrotechnik. 
The lower part of the diagram represents the stationary transforming 
apparatus haviog three pairs of projecting poles, wound with three cir- 
cuits, a a’, B’, and c o’,to which are brought the three-phase primary 
currents. The action cf these three-phase currents is to produce travel- 
ling polarities along the row of poles,and induce electromotive forces 
in the coils wound around the portion of the core above the six pole- 
faces. This winding, it will be observed, is electrically the precise 
equivalent of a Gramme ring. In an ordinary Gramme dynamo the 
ring revolves between two poles. Here, instead, the two polarities 
travel past the re-entrant winding. Under these circumstances, 
seeing that the commotator stands still, it is necessary that the 
brushes should be rotated synchronously in order that they may 
collect the continuous current. An apparatus essentially upon this 


* This cut is reproduced, by the courtesy of Hngineering, from the 
description given in that journal of the Central London Railway. 
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pie was patented * by Zipernowsky and Deri in 1888, the 
rushes of this machine being rotated by a synchronously revolving 
unwound field magnet. How sparking was obviated does not 
appear. A further development in permutating machines was 
made by Messrs. Hutin and Leblanc, who turned the difficulty of 
the revolving brushes by the following device:—Upon the shaft 
of the synchronous motor is fixed the commutator and a series of 
slip rings equal in number to the bars of the commutator, so that, 
though the commutator revolves, each segment may still be in con- 
nection with its corresponding point cn the stationary re-entrant 
winding. The brushes may then be fixed as in ordinary machines. 
Iu L’LElectricien of April 21st, 1894, a detailed account is given by M. 
Aliamet of the further ideas of these inventors. It appears that 18 
slip rings are necessary in practice. A further account of an iostalla- 
tion at Epinay is given by M. Guilbert ia Za Lumi?re Electrique of 
Jane 16th, 1894. The sole advantage of machines of this type seems 


matter from the plates to collcct. The plates are connected 
by lead strips. To prevent short-circuiting the battery is mounted 
on a hard rubber trough, and air spaces are provided on all 
sides for cooling. To prevent noxious fumes entering the car 
the batteries are so ventilated that the forward motion of the car 
causes a current of air through the boxes and carries the gases off, 
and upward. To prevent spilling the acid by reason of the jolting 
of the car, the cells are covered with soft rubber sheets, and a drain 
is provided to carry away any acid that may be spilled, so that it cac- 
not strike the truck or rails. The battery complete weighs, according 
to the state of the plates, from 4,400 to 5,500 lbs. 

The batteries are at definite intervals subjected to a very simple 
but sufficient inspection. When the cars are brought into the car 
house at night, the batteries are charged to the point of developing 
gas, but care is taken not to sulphate the plates, and at the same tims 
any damage that may have happened during the day is repaired. 


to be that they can transform and convert the three-phase currents 
from’ high voltage without requiring the interposition of any other 
transformer. Their disadvantage in requiring many slip rings is 
obvious. It is also very doubtful whether under varying conditions 
of use the sparking would not be excessive. Nevertheless, this 


’ type of converting machine is well deserving of the further attention 


of engineers: Probably there are cases where it is to b: pre- 
ferred to either the motor-dynamo group or the rotatory converter 
proper. The motor dynamo can transtorm the voltage as well as 
change the species of current. The converter can change the species 


- of current, but only by adopting a fixed ratio of voltages As it is 


inexpedient to operate a commutator at voltages over 1,000, the 
converter cannot be used in conjunction with a high voltage poly- 
phase transmission except by the addition of a step-down polypbase 
transformer. It then becomes a question whether it is cheaper 
(regard being had to efficiency of operation as well as the prime cost) 
to instal the converter with the step-down transformer, or to substi- 
tute a pair of coupled machines as motor dynamo. Experience shows 
that, at any rate in cases where the frc quency of the supply is already 
sufficiently low, the former is generally the more economic. But it is 
quite probable that there are cases where the economic conditions of 
the problem may point to the permutator as affording a solution prefer- 
able to either motor-dynamo or converter. 


ACCUMULATORS AT HANOVER.; 


Tue accumulators are placed under the seats and comprise 202 
elements in hard rubber cells, with a capacity of 25 ampere-hours 
ata discharge rate of 25 amperes. Each element consists of one 
positive Planté plate with an area of 1317 square inches, and two 
negative plates each of which has ‘66 lb. active material. The 
plates are separated by glass tubes or hard rubber strips. Below the 
plates is a space ‘16 inch in depth toallow the slime and disintegrated 


* Specification No. 12,856 of 1888. 
+ Abstracted by the Street Railway Review from a paper presented 
at the Geneva meeting of the Permanent Internationa! Tramway 
Union by Theodore Kruger, director, Hanover, 


Fia. DESIGNED By Mr. ror Centrat Lonpon Raltway. 


When charging, the loss due to evaporation is made good by adding 
the necessary amount of water; each day about one-third of the 
motor cars have water added to the batteries to make good the loss 
by evaporation. Each week the voltage of every element is taken, 
and if found low the cause, which is usually a small short circuit, is 
removed. If at the next weekly inspection the element is still out 
of order, which, however, is seldom the case, it is cut out and 
thoroughly repaired, being replaced by a new one from a battery in 
reserve. 

Also each week the battery is inspected as to the accumulation of 
sediment, acid density, polarieation, breakage of tubes, cracking of 
cells, &:. Also the means of ventilating the cells and the acid drain 
pipe are looked after. This nightly work upon 70 cars is done atour 
Glockeee station by three men. 

After running from 8,000 to 12,000 kilometres (5 000 to 7,500 miles), 
the distance varies on the diff-rent lines according to the demands 
made on the battery and the time during which it is charging from 
the trolley wire, the acid is pumped out, the glass tubes separating 
the plates removed and the sediment washed out. If the specific 
gravity of the battery fluid after this time is found reduced, 
chemically pure sulphuric acid is added to bring it up to 1:21 again. 
After the battery has been again charged a capacity test is made in 
order that it may be known whether it can be best used on a rou‘e 
requiring light or heavy service until the next general cleaning. When 
the capacity has dropped to 12 ampere-hours, with a 25-ampere 
discharge rate, the battery is put in service on the light lines 
where only from 4 to 8 ampere-hours are needed and used until 
it is to be again cleaned. At this cleaning the batteries are fitted 
with new plates. The positive plates that are yet fit for u-e are 
changed to older batteries, and those that cannot be used sold for the 
value of the lead. 

Toe negative plates are freed.from the old paste which has been 
reduced to metallic lead, and new paste provided. They are then as 
gocd as new and are again placed in cells. This “ repasting” can be 
continued until the plate fails from mechanical causes. 

The grid is made to last through six ‘‘re-pastings,” or about 
240,000 battery driven kilometres (150,000 miles). 

The cost of filling the negative plates with the new paste is 76 
marks ($18.22) per car. The new positive plates cost 707 marks 
($169.55) per car. 

From August 1st, 1896, to August 1st, 1898, the cost for main- 
tenance and renewals of the batteries hag been, in spite of 
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mile). 
The several routes are as follows :— 
Trolley Accumulator 
miles. miles, 
1 6:87 2°47 
2 2°60 1°55* 
3 3:28 1:68 
4 2°46 1°65 
5 2:36 3:07* 
6 ‘ 1:36 1:06 
7 2°40 1:82* 
8 1°41 2'59* 
9 ‘59 2 05* 
10 10°93 
11 11:07 
12 6:07 


Those distances marked * are covered twice, that is, one round 
trip, without recharging the battery. 

The life of the batteries depends solely upon the treatment and 
extent of the regular discharges. Aside from this, the time of 
charging, upon which depends the strength of the charging current, 
is extremely important. With a positive plate of 85 sq. cm. area, 
such as used in Hanover, and charged with a current of 150 amperes 
for 10 minutes after a previous complete discharge, the longest life 
that could be expected is 20,000 automobile kilometres (12,400 car- 
miles). The negative plates under the same conditions would at best 
have a life of 18,000 automobile kilometres (11,178 miles), as they 
would not have the necessary capacity to carry the load at the fall 
discharge rate. 

If it is desired to increase the life of the battery, in fact nearly to 
double the life, it sbould be chosen large enough so that not more 
than one-half cf its capacity will be needed, and care teken that the 
ratio of the charging time to the discharging time is at least as 1 to 
2. If it be made longer the results will be better. Itis believed 
that under these conditions a life of from 35,000 to 45,000 kilometres 
will always be obtained. 

Notwithstanding that in the beginning the conditions were very 
unfavourable as to the time available for charging, the life of the 
batteries was 37,700 kilometres. 

The average li‘e of the batteries in 37 cars was 37,708 kilometres 
(23,417 miles). 

The average life of the positive plates in seven cars was 39,497 
kilometres (24,528 miles). 

The average life of the negative plates in two cars was 37,554 
kilometres (23,321 miles). 

Bat favourable conditions as to the time of charging and discharging 
are of no avail if the inspection is not sufficient and above all if the 
cleaning (removal of sediment) is neglected. The current loss that 
usually cccurs under these circumstances will ruin the whole battery 
in a short time; and when under favourable conditions the life of 
the batteries is short, it is believed that the reason is lack of sufficient 


care. 

The best demonstration of this is the fact that the life of stationary 
batteries is variously reported at from one to 12 years. 

Tt has been definitely determined by measurements that the average 
charging current, fora discharged battery with a potential of 2°4 volts 
per element, is 36 amperes; when the batteries were charged the 
charging current was still about 1:7 amperes. A motor car weighing 
105 tonnes (11°55 short tons), including the load, required, when 
taking current from the trolley wire, 554 watt-hours per kilometre 
(892 watt-hours per mile). When driven by the battery the same 
car required 533 watt-hours per kilometre (858 watt-hours per mile). 
The loss in charging the battery is taken to be 20 per cent. more, 
making the total 640 watt-hours per kilometre (1,030 per mile). A 
car weighing 104 tons and drawing a trailer of 4°38 tonnes, a total 
of 14°78 tonnes (16°26 short tons) required 614 watt-hours per kilo- 
metre (989 per mile) by trolley, and 564 by battery traction; adding 
20 per cent., makes the total for battery traction 676 per kilometre 
(1,088 watt-hours per mile). When the loss in the transmission from 
the generator to the car is included, the energy consumption 
tonne-kilometre is, at a high estimate, not more than 70 watt-hours 

102 watt-hours per ton-mile). The battery weighe, say, 2°5 tonnes 
2°75 short tons), and to propel this weight requires 175 watt-hours 
per car-kilometre (280 watt-hours per car-mile), In Hanover, where 
the accumulators serve as regulators for the station as well as to 
propel the cars, the cost of energy (not including depreciation) is 
1:2 cents per kilowatt-hour. (From this it would appear that the 
excess of cost of power for motor car-mile is about 4 cent when the 
batteries are in use, and 4 cent when not in use, over what the cost 
would be with a simple overhead trolley.—Ed.) What the con- 
ditions would be in other cities cannot be stated. 

In the course of the rext year numerous changes will be made 
which will increase the economy of operation. Arrangement will be 
made for the company itself to ‘‘re-paste” the plates, thus saving the 
manufacturer's profit and the freight charges. The acids will be 
made by the company reducing the cost 50 per cent. An automatic 
distilling apparatus is to be installed, dispensing with two men. 
The old plates will be cast into new ones and thua utilised to better 
advantage. There is produced annually some 20,000 kilograms of 
amg of lead, which will be purified and dried so that it will 

ring $15 per 100 kilograms instead of only $3, as heretofore. By 
substituting a benzine lamp for soldering, instead of using a hydrogen 
is the use new composition, a con- 
Bi e saving of time and money wi effected and equally good 
joiate made. g y equally g' 


unfavourable relations between the battery mileage and the trolley 
mileage, only 2093 pf. per automobile kilometre (‘81 cent per car 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. Tuompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


25,051. “Improvements in or relating to combined pressure or 
vacuum registers and electric alarms.” C. A. GinLEsPiz. Dated 
November 28th. 

25,058. “The spring automatic fuse replacer for electrical cut- 
outs.” H.@.Sonomon. Dated November 28th. (Complete.) 

25,084. “Improvements in phonographs, graphophones, and the 
like.” L. Wotrr. Dated November 28th. 

25,087. ‘Improvements in arc lamps.” W.Crupaineaton. Dated 
November 28th. 

25,095. “An improved flexible conductor for submarine cables.” 
G. M. (The firm of Felten & Quilleaume, 
Germany.) Dated November 28th. 

25,098. “Improvements in electric surface contact tramways.” 
8. P. Toompson. Dated November 28th. 

25,109. “Improvements in electric hoisting machinery.” J. W. 
Brown and A. J. G. Srmpson. Dated November 28th. 

25,202. °“* Improvements in electric alarm clocks.” L. Scuorr. 
Dated November 29th. 

25,217. ‘Improvements in and relating to the production of elec- 
tric currents.” R.Ecerermeyger. Dated November 29:h. (Com- 
plete.) 

25,221. “Improvements in electric arc lamps.” J.J. RaTHBONE. 
Dated November 29th. 

25,259. “Improvements in electrical revolution indicators.” K. 
Oxzst. Dated November 30th. (Complete.) 

25,260. ‘ Improvements in electricity meters.” H. Nunxs. Dated 
November 30th. 

25,314. “Improvements in apparatus for unibenieg alternating 
into continuous electrical currents and conversely.” ©. D. ABEL. 
(La Societe Anonyme pour la Tran:mission de la Force par L’Elec- 
tricite, France.) Dated November 30th. 

25,327. “An improved electrical terminal.” L. Ripour. Dated 
December 1st. 

25,410. “Improvements in batteries or apparatus for producing 
ozone.” ©, A. SantstRom. Dated December Ist. 

25,417. “A switch for electric circuits.” J. Eox. Dated 
December 2nd. 

25,479. “Blectric igniter or sparker for gas, oil, or vapour 
engines.” F. W. 2nd. (Complete ) 

25,5387. “An improved contact device for electrical igniting 
devices of gas engines.” W.P. Tompson. (Firm of Bluhm & Co., 
and J. Bauer, Germany.) Dated December 3rd. 

25,567. “Apparatus for transmitting motion to a distance by 
means of electrical energy.” Simmmns Bros. & Co., Lrp. (Siemens 
and Halske Aktiengesellschaft, Germany.) Dated Decem Srd. 
(Complete.) 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Tompson & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


9,387. “Improved means for lighting by electricity and incan- 
descence.” J. A. Sictarz. Dated April 18th, 1897. Relates to 
incandescent lamps. An incandescent carbon or other conductor is 
surrounded by a thin hood of magnesia or other like oxide made as 
described in specification No. 28,101, of 1896, and enclosed in a highly 
exhausted bulb, the residual gas being air. The conducting filament 
may be a tube closed at one end, and divided by two or more slots to 
near the closed end. It is made from moulded cellulose; or two 
strips of paper may be curved to form the limbs, and connected by 
another strip cemented round their other ends. The ends of the 
filament are cemented to curved parts of leading-in wires, which are 
connected by a glass rod. A magnesia disc is also cemented on the 
curved parts of the wires. The hood is made somewhat larger than 
the filament, and is secured by cement on the wires. It may be 
supported at the top by acentral rod of magnesia, carried by a central 
wire on the glass rod, or by an inner magnesia tube, open at the 
ends; these arrangements permit the hood to be very thin, but it 
must be opaque. 7 claims. 

12,758. ‘An improved form or construction of pipes for the 
reception of J.J. and W. Oatss. Dated 
May 24th, 1897. To enable cables to be drawn through conduits not 
laid accurately in line, the bore of the conduit is made oval, the 
longer axis being vertical. 1 claim. 
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